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ADDENDA ET C0RH1GENDA. 


MjM 

70, line 70, for propodos read daetylos 
78, line S Cron bottom, for Fhilongria read Philougria 
77* line 17, for pleon read pernios 
77* line 6, for t Moutaguana read ? Montagna 
Ott* line 11 from bottom, for fusoate read forcate 
140, tt&e 15, for mangel read mangel 
149, line 11 from bottom, for small read same 

147, Ha* 8 „ and elsewhere, Jbr Fhilongria read PhHoogria 

187, Hne 14 „ for Lezdig read Leydig 

186, line 7 „ after part dele aemieolon ami insert a comma 

175, Hne 1,/or aeeil read azU 
175* line t, for limbs read lines 
178, line 7 from bottom, dele Therapboeidtns 
178, line 7* for asciis read axils 
177, line 5, for dumps read culms 

177, Hne U, for TbomtHidw read Saltieus 

188 abd 178, in title, for 6th April read 80th November 
171, line 18, for intoiior read exterior 

178, Hue 17 from bottom, for anaonii read ausonii 


TOO, line 8 „ for Baproliguia read Saprotagtua 

707, line 4 „ for here read where 

7*1, Hne 6,/or vaeeulnn read vaeoular 

tit, line 18 from bottom,/or nitrate read nitrate 

Hi* lfne8 „ for this read their 

714* Hue 17, after being imert eleven 


Mi Hne 7 from bottom, after loo. oit., p. ineert 58 and 60 
tMAil 11 „ for epMymia read epididymis 

l*#* wltqa read ftelome 
tl*ybr on read** 

7 4WW bottom, for oerehellan read oereboliar 
W» nwwl betwtan 

•ttfc* %#* M «eh«U» o pm4 IfadaUm 

as read In 

4 beam bottom, for the read two 
mbMM • „ form read their 

ft ft Mjfbfe plants imert naturalised 
l#4rom bottom, for larva read lava 
I ltyjfrr B. and £*♦ reed E. and 55. 

|||« tam l^Jbr eeptophj Uum read leptophyllum 
fcmom read Carum 
mttm tk M ftAari read Pakiri 



IV. 


Addenda et Corrigenda. 


284, liiio 8 from bottom, for Hu&ak. read H&ask. 

lino 6, for Cinous read Onions 
287, lino 25, far Polemoinaoea read Polemoniaoesa 
289, lino 2 from bottom, for acinus read acinos 
298, line 3, for latropha read Jatroplia 

802, line 17, for Montague read Montague 

803, line 18, for iridis read viridi* 

803, line 4 from bottom, for Fragillaria read Fragilana 

808, lino 2 „ for peotinale read peciorale 

308, line 18 „ for 2-4 feet read 2 feet 4 inohes 

818, line 20, for axils read arils 

319, line 3, for H.B.K. read Handbook 

838, line 9, for ring read rind 

341, line 15 from bottom, for Trioeratrum read Trieoratium 

842, line 5 „ for Eueyonoma read Encyonema 

843, line 4 „ for Encyonema read Encyonema 

848, line 14, jor elliptrica read elliplioa 

872, under “ Hydrocarbon,” line 2, for 85-22 read 86-42 

880, line 7, for four-flidcB read four-sided 

884, line 13 from bottom, for Tohatapu read Tokatapu 

887, line 7, for Tamata read Tomatea 

887, lint 19, for tetrahedral read tetartohedral 

897, line 12, for down read from 

408, line 28, far 8i» read «* 

406, line 5 from bottom, for Puralianui read Purakanui 

408, line 13, for Zr, Si read Zr Si 

409, line 18 from bottom, for silioato read silicates 

411, line 10 from bottom, for Siphonaria read Bipbonalia 
425, line 12, for boy. All read boy, all 
430, line 2, for Bahigihoua read Bangihoua 
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ABSTRACTS OP RULES AND STATUTES. 

Gazetted in tux •• New Zealand Gazette/ 1 9th March, 1668. 

Section I. 

Incorporation of SocicHa, 

1. No Society shall be incorporated with tho Institute under the provisions of “ The 
New Zealand Institute Act, 1867," unless suoh Society shall consist of not less than 
twenty»five members, subscribing in the aggregate a sum of not toss than fifty pounds 
sterling annually, for the promotion of art, eeienoe, or suoh other braneh of knowledge 
for which it is associated, to be from time to time oertified to the satisfaction of the 
Board of Governors of the Institute by tho Chairman for the time being of the Society. 

2. Any Society incorporated as aforesaid sltall cease to be incorporated with the 
Institute in eaee the number of tho members of the said Society shall at any time beoome 
less than twenty-five, or the amount of money annually subeoribed by suoh members shall 
at any time be less than £60, 



New Zealand Institute, 


xii. 


8 . The bye-laws of every Socioty to be incorporated as aforesaid shall provide for the 
expenditure of not less than one-third of its annual rcvonue in or towards the formation 
or support of some local public Museum or Library; or otherwise shall provide for the 
contribution of not less than one-sixth of its said revenue towards the extension and 
maintenance of the Museum and Library of the New Zealand Institute. 

4. Any Society incorporated as aforesaid which shall in any one year fail to expend 
the proportion of revenue affixed in manner provided by Buie 8 aforesaid shall from 
thenceforth ceaso to be incorporated with the Institute. 

/>. All papers read bofore any Society for the time being incorporated with the 
Institute, shall Ik* deemed to be communications to the Institute, and may then be 
published as Proceedings or Transactions of the Institute, subject to the following regula¬ 
tions of the Board of the Institute regarding publications : — 

Regulations regarding Publications ♦ 

(a ) The publications of the Institute shall consist of a current abstract of the 
proceedings of tho Societies for the time being incorporated with the Institute, 
to be intituled, “ Proceedings of the New Zealand Institute,” and of transactions 
comprising papers read before the Incorporated Societies (subject, however, to 
selection os hereinafter mentioned), to bo intituled, 11 Transactions of the New 
Zealand Institute." 

(b.) The Institute shall have power to reject any papers read before any of the 
Incorporated Societies. 

(c,) Papers so rejected will be returned to the Society before wbiob they were read. 

(rf.) A proportional contribution may be required from each Society towards the cost 
of publishing the Proceedings and Transactions of the Institute. 

(e.) Each Incorporated Society will be entitled to receive a proportional number of 
copies of the Proceedings and Transactions of the Institute, to bo from time to 
time fixed by the Board of Governors. 

(/.) Extra copies will bo issued to any of the members of Incorporated Societies at 
the oost price of publication. 

6 . All property accumulated by or with funds derived from Incorporated Societies 
and placed in the charge of the Institute, shall be vested in the Institute, and be used 
and applied at the discretion of the Board of Governors for public advantage, in like 
manner with any other of the property of tho Institute. 

7. Subject to 14 The New Zealand Institute Act, 1867,” and to the foregoing rules, all 
Societies incorporated with tho Institute shall be entitled to retain or alter their own 
form of constitution and the bye-laws for their own management, and shall conduct their 
own affairs. 

8 . Upon application signed by the Chairman and countersigned by the Secretary of 
any Society, accompanied by the certificate required under Buie No. 1, a certificate of 
incorporation will be granted under the Seal of the Institute, and will main in force as 
long as the foregoing rales of the Institute are complied with by the Society. 

Suction IL 

For the Management of the Property of the Institute. 

9 . All donations by Societies, Public Departments, or Private Individuals, to the 
Museum of the Institute, shall be acknowledged by a printed form of receipt, and «***» be 
duly entered in the books of the Institute provided for that purpose, and •bHi the n be 
dealt with as the Board of Governors may direct, 
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xiii. 

10. DopositA of articles for the Museum may bo ocoeptod by the Institute, subject to 
a fortnight’s notice of removal to bo given eithor by tko owner of the articles or by the 
Mauager of the Institute, and such deposits shall be duly entered in a separate catalogue. 

11. Books relating to Natural Science may be deposited in the Library of the Insti¬ 
tute, subject to the following conditions:— 

(a.) Such books are not to be withdrawn by the owner under six months’ notice, if 
such notice shall be required by the Board of Governors. 

(hi) Any funds specially expended on binding and preserving such deposited books, 
at the request of the depositor, shall be charged against the books, and must be 
refunded to the Institute before their withdrawal, always subject to special 
arrangements made with the Board of Governors at the time of deposit. 

(c.) No books deposited in the Library of the Institute shall he removed for temporary 
use except on the written authority or receipt of the owner, and then only for a 
period not exceeding seven days at any one time. 

IS. All books in the Library of the Institute shall be duly entered in a catalogue 
which shall be accessible to the public. 

18. The public shall be admitted to the use of the Museum and Library, subjeot to 
bye-laws to be framed by the Board. 

Sacrum III. 
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Art. I. — Description* of New Zealand Mioro-Lepidoptera. 

By E. Mkybick, B.A. 

[Read before the Philosophical Institute of Canterbury, 4 th Nay, 1B82.1 
Tax present paper is the first of a bp ri os, which 1 hope to publish from 
time to time, describing the whole of tho Micro-Lepidopiera of New Zea¬ 
land ; including under that term the Pyralidina, Pterophorina, Tortricina 
and Tineina. My intention is to take a family at a time, and monograph 
it as completely as is at present possible, prefacing each with some general 
remarks on its classaification and affinities, and the iuferonoos which may 
be drawn from its distribution with relation to New Zealand. For the sake 
of convenience and expedition, I shall not take the families in their natural 
order, but according as for various reasons they are easiest treated. 

The most essential character for classification is the nenration, and it is 
absolutely necessary that this should be investigated for the accurate deter¬ 
mination of genera. It is not, however, by any means always neoessary 
that a specimen should be denuded of scales for the purpose; with the aid 
at a lens the vans can generally be made out by inspection of the under- 
surface of the wing, where they are more prominent, especially if one has 
previously examined types of the principal groups and learnt what to look 
for. The terminology employed hereafter is that generally in use on the 
Continent of Europe, and from its simplicity and adaptability is for superior 
tp the awkward and confusing nomenclature sometimes adopted. The 
veins M* all numbered, starting from the one nearest the inner margin, 
enal ending with the one nearest the costa. Typically, there are in the 
toftfog a twelve Stone, 1 and 12 being free, and the other ten springing 
flr$n the margins of a central cell, consisting of an upper, lower and hind- 
ttoligln, often called the sub-costal, median (or upper end lower median), 
i sometimes there is a partition-vein in the upper part 
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of the cell, forming a secondary cell; there are, also, two free false veins, 
often obsolete, one on each side of vein 1, known as la and 1ft. The 
structure of the hindwings is the same, except that there are only six veins 
rising from the cell, or eight altogether. Any two veins may coincide 
partially, when they appear to rise from a common stalk; or wholly, when 
their number appears diminished. In the lowest groups of the Tineina the 
venation is commonly very incomplete, without any distinct cell. The 
other points of structure to be especially noted are the form of the labial 
palpi, the absence or development of the maxillary palpi, the antenn®, the 
scaling of the head (in the Tineina ), and some minor details. The legs and 
abdomen very rarely afford any characters worthy of notice. It must, also, 
be especially borne in mind that the form of the wings is in general almost 
valueless for generic distinction and should never be relied on; but except 
tion may be made in the hindwings of some of the Tineina , which from 
their great diversity often furnish serviceable points of distinction. The 
measurements in the following descriptions are given in millimetres (for 
practical purposes, 25 = 1 inch), which have the advantage of being com* 
prohensible without confusion in all countries, and are now very commonly 
adopted. 

Little need be Boid of what has been hitherto done in the investigation 
of the Micro-Lepidoptera of New Zealand. Doubleday and Zeller have 
incidentally described a very few, only about a dozen altogether; their 
descriptions are excellent and all easily recognizable. I am indebted to 
Prof. Zeller for sending me his original figures of the New Zealand 
species of Cramhts described by him, to ensure their accurate determin¬ 
ation. Felder has figured a small number of species, but as his figures 
are commonly poor and hard to identify, and his classification wholly 
conjectural, it would have been better if he had left them alone. Walker, 
in his British Museum Catalogue, has described a good many; but his 
work, as I have elsewhere sufficiently pointed out, is useless for 
scientific purposes. His descriptions are strictly, almost always quite, 
unidentifiable; but I have adopted his specific names from a comparison 
of the types, when it appeared that the specimens standing as types are 
really those intended by the description, and when the types are, also, 
themselves recognisable, which is by no means always the case. But as 
genera are not realities but abstractions, I have conceived it to be impos¬ 
sible to adopt his generic titles, unless the characters given really indicate 
the distinctive points of the genus, which hardly ever happens. Latterly 
Mr. A. G. Butler, of the British Museum, has turned his attention to these 
groups, but, I grieve to say, with most uasatigfwtory result*. For example, 
as I have pointed out hereafter, he has described three typfafl spade* of 
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Orambut and referred them separately to the Gallerida, Phycida, and Chilomda, 
three groups which do not even, so far as is known, occur in New Zealand at all. 
In the same paper he has described the sexes of one of the Tortricina as two 
distinct species, and plaoed them in two distinct genera in different families, 
when in fact the species was not in the least allied to either of those genera, 
and the sexes, though slightly differing in appearance, are precisely iden¬ 
tical in structure. I could multiply instances, but they will be referred to 
in their proper place, and I desire now only to point out clearly that Mr. 
Butler’s authority on these groups is as unreliable as that of Walker. 

The Crambida, which form tbo subject of the present paper, are repre¬ 
sented in New Zealand, so far as is at present known, by 29 species, of 
which 16 are here described for the first time. The oharaoter of this fauna 
is very interesting. Seventeen speoies, or more than half, belong to the 
genus Orambut; this cosmopolitan genus is nearly equally plentiful throughout 
the world, but it is very remarkable that it is almost entirely absent from 
Australia, whence are known only two speoies, of which certainly one, and 
perhaps both, do not belong to the indigenous fauna, and neither is related 
to the New Zealand species. These latter form a single connected group, 
diverging from a common centre, which appears to be C. vitulltu, the com¬ 
monest and most variable species of the group, and very similar to some 
European forms. From the unity of the group, and its connection with the 
rest of the genus at one point only, it is natural to infer its common origin; 
but it seems hardly probable that this origin should havo been by way of 
Australia, or representatives would have been found there, as they are uni¬ 
versally elsewhere. Nine species belong to the peculiar and very distinct 
genus Diptyehaphora ; besides these there are as yet only four other species 
of the genus known, three being from South America, and the fourth from 
Australia. The 8outh American speoies are nearly allied to most of those 
inhabiting New Zealand, so that we have here another very dear illustra¬ 
tion of the affinity between the fauna of South America and that of New 
Zealand, which is indicated in several other groups of animals and plants. 
Not much stress can be laid on the single Australian species, though it is 
of a rather peculiar type, differing markedly from any other. The remain¬ 
ing three spades of the family are referable to three different gentra, one of 
these being Tkinatotia, very largely represented in Australia; the New 
Zealand epedes is very distinct, yet perceptibly allied to a Tasmanian 
spades. The other two genera are endemio, and apparently form trend- 
tionsl links between ThUunotia and Diptyehoplora, so that they may perhaps 
be regarded as approaching in character the common progenitors of these 
two very distinct genera. In connection with the above may be noticed the 
eottize absence cl the large nearly-allied badly of the Phycida, which oooor 
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in tolerable plenty throughout the whole world, the Australian species being 
numerous and in the main very similar to those found elsewhere. The 
QaUerida, a small family of world-wide distribution, are also not found, and 
the cosmopolitan genera Schutiobiut, Scirpophaga, Uhilo, and Prionopteryx, 
are similarly remarkable by their absence. 

The above remarks are not intended to express final conclusions, but 
only to call attention to inferences which seem fairly deduoible from the 
facts known, as a means to the rational classification of the group. 

I desire to acknowledge my great indebtedness in the preparation of 
these papers to Mr. Fereday, whose very valuable aud extensive collection 
has been freely placed at my disposal in the interests of science; without 
his assistanoo it would have been impossible for me to have treated the 
subject with any degree of completeness. 

CltAMBIDJS. 

Labial palpi porreoted, generally long. Maxillary palpi triangular, 
porreoted, conspicuous. Forewings with 13 veins (rarely fewer, bnt not 
in New Zealand genera), vein 1 simple, 8 and 9 stalked, 7 sometimes from 
same stalk. Hindwings with 8 veins (rarely 7, bnt not in New Zealand 
genera), 4 and 6 often stalked, 7 and 8 stalked, lower median vein pectin¬ 
ated at base. 

In the absence of the Phycidai, this family is not likely to be oonfused 
with any other in New Zealand, except with the group of Scoparia and its 
allies; some of these latter approach nearly to Cramlm in superficial 
appearance, bnt may be invariably recognised by the absenoe of the basal 
pecten, or fringe of bain, on the upper surface of the lower median vein of 
the hindwings. Care must be taken to note tbe right vein, as the other 
veins often bear basal pectinations which are not of the save importanoe. 

Five genera are represented in New Zealand, which may he thus dis¬ 


tinguished: 

Jl vein 7 of forewings asperate. 

h vein 11of lorewing* ooatetoing with 19 before eoste .. .. 4. DiptyeMoph&m. 

n. „ „ „ separate. 

a, forewinge with raised tufte of Malta on surface .. .. S. Cryptemima. 

b, „ smooth. 

1. tamale with abbreviated wings ,, ,, 8. Btmoplooa. 

1. „ lolly developed .1. TMnatotia. 

B. „ * * rising out of stalk of 8 and 9 .. .. .. .. 8. Crambut. 

1. Tanusom, Hb. 


Antennae of nude finely ciliated. Labial palpi long, attenuated. Fore* 
wings with 18 veins, 8 and 9 stalked. Hindwings with 9 veins, 4 and 6 
stalked or from a point, 6 widely remote at origin from 7,7 and 8 stalked, 
oell closed. 






Mbyjuox. —On Jfm Zealand Micro-Lepidoptera. 


7 


This genus is largely represented in Australia, but very little elsewhere; 
I have only one New Zealand species. None of the larvae are known, but 
from the habits of the imago there can be no doubt that they feed on 
grasses, probably amongst the roots. The imagos are oommonly large and 
handsomely marked, but the New Zealand species is one of the dullest in 
colouring. 

1. Thin. leueophthaJma, n. sp. 

Male, female .—19-28 mm. Head light greyish-oehreous, sometimes 
fuscous-tinged. Palpi light greyish-oehreous, strongly mixed with blackish- 
ftuoous, labial palpi very long. Antenne greyish-fuscous. Thorax light 
greyish-oehreous, more or less strongly mixed with blackish-fuscous. 
Abdomen whitish-oohreous, euffusedly irrorated with dark fuscous. Lege 
whitish-oohreoue, irrorated with dark fuseous; anterior and middle tibie 
and tarsi suffused with blackish exoept at apex of joints, posterior tarn 
dark fuscous towards base of joints. Forewings moderately broad, trian¬ 
gular, costa very slightly arohod, somewhat bent before apex, apex obtusely 
pointed, hindmargin moderately oblique, rather strongly sinuate below 
apex; oohreous-whitish, when fresh slightly pinkish or purplish-tinged, 
thickly and coarsely irrorated with dark fuscous, towards inner margin 
slightly more ochreous-tinged, and towards disc more or less strongly 
suffused with light oohreous-fusooue; a small irregular black spot on inner 
margin almost at base, and a similar one below costa almost at base; an 
irregular sinuate longitudinal blaok streak, attenuated at extremities, extend¬ 
ing almost from base along submedian fold to i from base; an elongate- 
ovate black spot in diso rather above and beyond posterior extremity of the 
sinuate streak, anterior end rather sente; a rather ill-defined dark fuaooua 
transverse line, preceded by a pale line, from oosta at | to middle of inner 
margin, most distinct on costal half, twioe dentate beneath costa, bent 
nund posterior extremity of the black spot, and again twice dentate above 
inner margin; a short suffused inwardly oblique dark foscous mark on 
costa beyond middle; a sharply-defined obliquely transverse elongate white 
blaek-margined spot in diso at f, upper part slightly greyish-tinged; a 
double indistinctly dentate dark fuscous transverse line, enclosing a pals 
line, from about f of costa to inner margin a little before anal angle, upper 
third rather inwardly oblique, lower two-thirds strongly outwards-onrvsd, 
forming indistinct spots on costa and in middle: cilia oohreone-whitish, 
with two iJMefipad dark grey lines. Hind wings whitish-fusoous-grey, with 
4W indistinct darker band along hindmargin, not extending to anal angle, 
sternly preceded by an indistinct suffused dark tine; cilia oohreous-whitish, 
Witit« broad fuscous-grey line near base, and a much feinter one pos- 

*a .i«uW — 
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Nearest to T. impletella , Walk., and T. hmgipalpella, Meyr., and somewhat 
intermediate between these two Bpeoies, but not capable of oonfasion with 
them or any other; the black markings towards base are a sufficient dis¬ 
tinction. 

I have only met with this species in one place on the grassy volcanic 
hills near Christchurch, where it was sufficiently oonunon in Match. 

2. CryptoM utA, n. g. 

Antenna of male shortly ciliated. Labial palpi long, attenuated. Fore¬ 
wings broad, surface with tufts of raised scales; with 12 veins, 8 and 0 
stalked. Hindwings with 8 veins, 4 and 5 stalked, 6 widely remote at 
origin from 7, 7 and 8 stalked, cell closed. • 

Nearly allied to Thinaeotia, from which it can only be distinguished by 
the tufts of scales on the forewingB, though in superficial appearance and 
habit very dissimilar; in these respects it approaches Diptychophora, but 
differs considerably in venation. The larva probably feeds on moss or 
lichens. The genus is probably confined to New Zealand; I have only 
one speoies. 

1. Crypt. aeereUa, Walk. 

(Gadira acnclla. Walk., Brit. Mus. Oat. Buppl., 1743; Botyt mahanga, Fold., Babe dsr 
Novara, PI. CXXXVII., 37.) 

Male, female. —17-18$ mm. Head light greyish-ochreous, mixed with 
white on crown, with a white stripe along anterior margin of eyes. Maxil¬ 
lary palpi pale greyish-ochreous, with a dark fuscous band, apex white. 
Labial palpi pale greyish-ochreous, mixed on side with dark fuscous, and 
above and internally with white. Antenna pale greyish-ochreous. Thorax 
pale ochreons mixed with dark fuscous, and on back with white. Abdomen 
ochreous-whitish, suffused with ochroous-fuscous exoept at apex of segmental 
Legs dark ochroous-fuscous, middle and posterior tibia banded with ochreous- 
wliitish, all tarsi with ochreous-whitish rings at apex of joints. Forewings 
broad, triangular, costa at first straight, slightly sinuate in middle, strongly 
arched towards apex, apex obtuse, hindmargin sinuate shove and again 
below middle, moderately oblique; dull ochreous-fuscous, with scattered 
black scales; veins on basal half of wing marked by white lines; some 
whitish scales towards basal third of oosta; a short suffused white streak 
along oosta beyond middle; a very inwardly oblique white line from oosta 
at f to* submedian fold near base, obliterated on veins, only distinct at 
extremities; a ‘straight double white line from middle of oosta to before 
middle of inner margin; a blackish 8-sbaped mark in disc beyond middle, 
upper half containing a spot of ground-odour, lower half a dear whits spot; 
a ridge-like tuft of raised scales below middle of dice; a strongly eutwaids- 
eurved double white line from f of oosta to f of timer margin, inner edge 
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preoeded by an obscure whitish suffusion; an irregular dentate suffused 
white mark at apex; an irregular white line along hindmargin, tending to 
form a spot in middle, and two confluent spots below middle; hind-mar¬ 
ginal edge blackish : cilia groyish-oohreons, more whitish at anal angle, with 
two suffused darker fuscous lines, and with a white spot above apex. Hind- 
wings whitish-fuscous-grey, with a dark grey spot before middle, a narrow 
irregular well-defined grey band dose before hindmargin, and a sinuate 
grey line closely preceding band; an interrupted blackish-grey hind-mar¬ 
ginal line; cilia grey-whitish, with a grey line near base. 

Peculiar in fades, roadily known by the two double white transverse 
lines. 

Tolerably common at Christchuroh on fences and old walls in January, 
and I have also taken it at light; occurs also at Dunedin. Mr. B. W. 
Fereday informs me that the imago has the same habits as Dipt, elaim, 
wbenoe it is probable that the larva feeds in the same way. 

8. ScKMOPLOca, n. g. 

Antenna) of male erenulate, ciliated. Labial palpi moderately long, 
terminal joint slender, exposed, hairs of second joint produced beneath into 
an obliquely projecting tuft. Wings in female muoh abbreviated, incapable 
of flight. Forewings with 12 veins, 8 and 9 stalked. Hindwings with 8 
veins, 4 and 6 from a point, 0 widely remote at origin from 7, 7 and 8 
stalked, cell dosed. 

This genus is nearly allied in venation and othqr respects to tho two 
preceding, but is distinguished from all by the abbreviated wings of the 
female; the palpi also afford a noticeable character, for the long projecting 
hairs of the seoond joint, instead of being appressed to the terminal joint, 
are sufficiently depressed to form a very distinct oblique tuft, but some 
species of Thmatotia show traces, though less marked, of a similar structure. 
Tim larva is of die normal type, and feeds on lichens. Only one species is 
as yet known to me. 

1. Seen, petraula , n. sp. 

Male .— lfty-20 mm. Head grey-whitish, forehead blackish. Palpi 
blackish, apex of maxillary palpi, and of seoond and terminal joints of 
l abial palpi, grey-whitish. Antenme dark fosoons. ' Thorax grey-whitish, 
shoulders mixed with blackish, back wholly suffused with blaokish. Abdo¬ 
men oehreotu-grey-whitish. Anterior and middle lege black, tarsi with a 
while ring at base of first three joints, middle tibia with a suffused whitish 
median hand; posterior tibia grey towards base and at apex whitish, tarsi 
ochreous-white with a dark grey band on each joint. Forewings triangular, 
moderate or rather narrow, costa very slightly arobsd, somewhat mom 
Mlmo open, apex rounded, hindmargin regularly rounded, oblique; white, 
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more or lew slightly greyish-tinged, closely but irregularly irrorated with 
blaohigh; a suffused curved blackish spot extending from inner margin near 
base to base of costa; an irregular oblique blackish patch in disc at $ from 
base, extending suffnsedly to costa, and suffnsedly connected beneath with a 
small blackish spot on inner margin at t, its posterior edge bordered by a 
pale oblique outwardly ourved line from t of costa to before middle of inner 
margin, shortly dentate at t from costa, posteriorily margined by a blackish 
line, forming a small spot on costa and a rather larger one on inner margin; 
a small oblique transverse dear white spot in disc beyond middle, surrounded 
by a blackish suffusion, forming a black spot below middle, and a black spot 
on costa at j ; an indistinct obsourely-dentate pale line, margined on each 
side indistinctly with blackish, from costa at f to inner margin before anal 
angle, somewhat angulated inwards below costa, thence gently ourved, 
anterior black line forming two small confluent black spots towards inner 
margin, posterior line forming a blackish wedge-shaped spot on costa: cilia 
ochreous-white, with a regularly-interrupted blackish-grey line towards 
base, and another towards extremities, costal cilia white, with a blackish- 
grey spot above last transverse line. Hindwings grey, rather darker 
posteriorily, with a faintly indicated pale line a little before hindmargin; 
cilia ochreous-grey-whitish, with two light grey iines. 

Female. —94-11$ mm. Forewings very narrow, oblong; hindwings 
proportionately shorter, rounded; markings as in male, but cramped and 
obscured. 

Superficially the male of this species rather suggests a snlall dark Thin, 
leueophthalma, especially by the similarity of the white diseal spot, but the 
black basal markings of the latter species afford a ready distinction. 

I found this species plentifully, sitting on the face of the bare volcanic 
rook which projects in many places from the soil of the hills near Christ¬ 
church ; it was reluctant to take wing, perhaps owing to the prevalence of 
high winds. The female, when disturbed, ran with considerable activity, 
but was quite incapable of flying. 

Larva moderately stout, cylindrical, wrinkled, very sluggish; rather 
dark greyish-fuscous on back, much lighter on sides; spots minute, blackish, 
obscure; head fuscous. Feeds beneath a light shelter of silk on lichen-doit 
on rocks, living in a crevice, and issuing forth beneath its shelter to feed. I 
found the imago in fresh condition in March, and at the same time I 
discovered the larva in all stages, so that there is probably a succession of 
broods. 

4. DnrrcsiaraKau, Z, 

Antemw of male very finely ciliated. Labial palpi rather duct, some¬ 
what triangular. Forewings with hindmargin twice indented on (typer half; 
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wiih IS veins, 8 and 9 stalked, 11 coalescing with 12 before costa. Hind- 
wings with 8 veins, 6 from above angle of cell, 6 moderately approximated 
to 7, 7 and 8 stalked, cell closed. 

A very distinctly characterized genns, of the general type of Thinasotia % 
but with vein 11 of the forewings running into 12 before reaching costa, 
vein 5 of the hindwings rising from the transverse vein above the angle of 
cell, and the hindmargin of forewings twice indented above middle. The 
venation of all the New Zealand specios is perfectly constant. Three 
species have been described from South America, and one from Australia; 
nine are here given, so that the genus apparently reaches its maximum of 
development in New Zealand. The species are all rather small insects, 
with broadly triangular forewiugs, gonerally rather elegautly markod, the 
m a r ki n gs consisting typically of two slender transverse lines, a white or 
metallic discs! spot, and generally three black spots on lower part of hind 
margin. The larva feeds in moss. The imagos are often overlooked, and 
probably many more will be discovered. 

The species here described may bo thus distinguished .— 


A. Discs! spot obsolete .1 pyr$ophaiu$, 

B. „ „ distinct 

1. Diaool spot black .0. elaina. 

2. „ „ wholly while 

a. Hindwings dark fuscous.8. heliocfypa. 

b. „ grey or white 

i. Biseal spot with three projecting teeth .. ,. 1 8. astrotema. 

ii. „ „ „ one projecting tooth 

* Hindwings grsy.4. Upidella . 

## „ dear white.5. Uucoxamtha. 

8. Discal spot more or less leaden-metaUio 

a. Hindwings white.6. meUdUfera. 

b. „ grey 

I. First transverse line strongly dentate above inner 

»s*8h*.. .. ..2. chryeochyt*. 

& *» « *» regularly curved .« «* .. 7. auriuriptsUa* 


h Dipt, pynophanee, n. sp. 

JMe, /ewafe.—mm. Head ochreous or brownish - ochreous. 
light yellowish-ochreous, externally more brownish. Antemue dark 
tmtom. Thorax rather dark purpliBh-fuscous. Abdomen dark purplish- 
tetOQMi With a light yellowish ring near base. Legs dear whitish-ochreous. 
iPotewing* tr iangul a r , very broad posteriorly, costa very gently arched, apex 
rounds^ hi n dm a r gin oblique, ind ent a ti ons moderately deep; ochreous* 
brown* almost wholly suffused with dark purplish-fuscous except narrowly 
ataa| hindxnakgin and more broadly at apex and anal angle, and finely 
Itltatfal With grey* esp ecially towards costa and disc beyond middle; a 
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very small triangular yellow spot on inner margin at J; an equally small 
rather subquadrate yellow spot on inner margin at f, with a pale yellow dot 
rather above and beyond its apex; a very faintly perceptible darker trans¬ 
verse line from costa at £ to first dorsal spot, sharply angolated outwards 
beneath costa; a suffused darker spot in disc above and beyond middle; a 
small outwardly oblique triangular pale yellow spot on oosta at$, some¬ 
times closely prooeded by a faint oblique yellowish costal mark; a very 
small suffused pale yellowish spot on oosta before apex; a dark fusoous dot 
in apex, preceded by a dear white dot; sometimes a white dot on hind- 
margin in upper indentation; a slender dark fuscous hindmarginal line: 
cilia whitish ocbreous, with a dark grey line near base, on indentations 
wholly dear white, a dark grey spot at apex, another between indentations, 
a third above anal angle, a fourth on anal angle. Hindwings fuscous-grey, 
with a very indistinct darker line posteriorly; a dark fusoous hindmarginal 
line; cilia grey-whitish, with a grey line near base. 

Very distinct through the dark purplish-fuscous suffusion of the fore¬ 
wings, oausing the disoal spot to be obsolete, and throwing the yellow 
marginal spots into sharp relief; the spotted cilia also afford a good 
character. 

Common at Wellington in January amongst scrub, and also at Lake 
Wakatipu ; probably widdy distributed. 

2. Dipt, ehrytoehyta, n. sp. 

Male. —111-12 mm. Head and thorax pale oohreous. Palpi oehreons- 
yellow, with a dark fuscous spot at base and apioal half dark fuscous, in¬ 
ternally whituh-oohreous. Antenna whitish-ochreous. Abdomen whitish- 
oehreous-grey. Legs pale whitish-ochreous. Forewings triangular, very 
broad posteriority, costa very gently arched, apex rounded, hindxnargin 
oblique, Binuations moderately deep; light yellowish-oehzeous, apex and 
hind margin narrowly suffused with brownish, in one specimen basal half 
wholly suffused irregularly with brownish; a well-defined double dark 
fuscous transverse line from oosta near base to inner margin before middle, 
very strongly ourved outwards, dentate inwardly a little above inner margin, 
enclosing a pale line becoming almost dear white on inner margin; an 
oblique dark fusoous mark on costa beyond middle, giving rise to an indis¬ 
tinctly dentate suffused brown transverse line to middle of inner margin, 
which it hardly reaches; this line bounds the brown suffusion in the darker 
specimen; on it, rather above middle, is a small transverse 8-shaped spot, 
upper half leaden-metallic, lower half dear white; a slender rather irregular 
dark fuscous transverse line from oosta at f to inner margin at upper 
two-thirds very strongly curved outwards, lower half nearly followed by a 
similar line, diverging a little on inner margin; this line is preoedsd and 
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followed on costa by a pale yellowish spot, and the space between it and 
the suffused median line is more distinctly yellow, especially below diseal 
spot; an oblique pale yellowish mark on costa before apex, terminating in 
a rather metallic white dot; three Blender longitudinal leaden-metallio 
streaks extending from discal spot to hindmargin, lowest one not reaching 
disool spot; a leaden metallic line within the second double tranverse line 
from below middle almost to inner margin; three small quadrate black 
spots on hindmargin near together below middle: cilia violet-metallic- 
grey, with a deeper basal line. Hindwings grey, with a dark fuscous 
hindmarginal line: cilia grey-whitish, with an indistinct darker line. 

The smaller species of the genus; it» a rather brightly-marked insect, 
with considerable affinity to D. auriteripulla, but darker, and with the first 
line strongly dentate beneath. 

Two specimens taken at Auckland amongst scrub in January. 

8. Dipt, aetrosema, n. sp. 

Male. —16-18 mm. Head white, oohreous-tinged behind. Palpi dark 
fusoous, internally and beneath white; apex of maxillary palpi white. 
Antenna whitish-ochreous. Thorax light ochreous, with a few white scales. 
Abdomen and legs whitish. Forewings triangular, broad, costa almost 
straight, somewhat arched towards apex, apex rounded, hindmargin 
oblique, sinuations moderate; light rather bright oclireous-brown, mixed 
with darker in disc and towards apex; a small very suffused white spot 
beneath base of costa; a triangular snow-white blotch in disc towards base, 
itsupex touching base of wing, its sides parallol to ooBta and inner mar¬ 
gin, its base resting on first transverse line; first transverse line slender, 
dark fusoous, from costa at $ obliquely outwards to upper angle of white 
blotch, thence sharply bent inwards and continued to inner margin at §; 
a moderately large oblong snow-white dark-margined spot in diso beyond 
middle, parallel to hindmargin, its upper extremity sending a rather long 
sharp tooth towards costa and another towards h i n d m a r gin, its lower ex¬ 
tremity sending a third towards anal angle; second transverse line from f 
of costa to | of inner margin, slender, almost obsolete, followed on costa by 
a suffused white triangular spot, beneath whioh is a small white suffusion 
on anterior side of line; a small white spot in apex, and a whitish suffusion 
hr anal angle; four rather indistinct leaden-metallio longitudinal lines 
between (focal spot and hindmargin; three small subquadrate black spots 
hear together on hindmargin below middle: cilia shining white, with a 
MasHsh-gtey line. Hindwings dull whitish, slightly greyish-tinged, with a 
daA grey hind-marginal line ; cilia whitish, with an indistinct grey line 
neap base. 
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Very distinct through the peculiar three-toothed ducal spot and the 
white blotch towards base; allied to D. Upidella and D. leueowaatha, and In 
respect of the hindwings intermediate. 

Three specimens taken by Mr. B. W. Fereday at Ohristohnroh, Nelson, 
and Akaroa respectively, in January. 

4. Dipt. Itpidella, Walk. 

(Sromene Irpidetin, W*Ik., Brit. 11ns. Cat. Suppl. ; Crumb u* graetlU, Feld., Beise der 

Novara, M. CXXXVH, 38.) 

Male, female. —lfty-20t mm. Hoad, antenna and thorax pale ochreons. 
Palpi dark fuscous, at base white beneath. Abdomen whitish-grey-oohreons. 
Legs wbitish-ochreous. Forewings triangular, broad, costa slightly arched, 
apex rounded, hindmargin oblique, sinuations moderate; pale yellowish- 
ochreons; costa somewhat suffused with brownish towards base; a very 
slender sometimes indistinct dark fusoons transverse line from costa at | 
to inner margin before middle, costal third straight, outwardly oblique, 
thence irregular, rather strongly bent inwards a little above inner margin; 
a small longitudinally-plaoed semioiroular silvery-white spot in diso 
beyond middle, its anterior angle shortly and narrowly produced up¬ 
wards ; a short linear dark fuscons mark along middle of costa; a 
very slender sometimes indistinct dark fuscous transverse line from 
costa at $ to inner margin at f, suddenly bent outwards beneath 
costa, thence moderately outwards-curved, lower third sinuate; some¬ 
times a triangular brown patch on costa immediately beyond first 
transverse line, extending Buffuscdly to beneath diseal spot; a small suf¬ 
fused brown spot on costa a little beyond second transverse line, sometimes 
giving rise to a brown suffusion extending to beneath diecal spot where it 
meets the first suffusion, but both these arc sometimes wholly obsolete; 
three Bhort linear longitudinal leaden-metallic streaks crossing second 
transverse line above middle, and three very short similar streaks below 
middle; a dark fuscoui hindmarginal line; three smell roundish blade 
spots doss together on hindmargin below middle: oQia shining grey, with 
a dark metallic-grey basal line. Hindwings fuscous-grey, with an indie* 
tanot darker posterior line, and a dark fuscous hindmarginal line; cilia 
grey with a faint darker line. 

Most allied to D. Uueoxatuha, which it resembles in the character of the 
diseal spot, but is immediately knows by the duller ground-colour and grey 
hindwings; in superficial colouring it is very similar to D. aurUcriptdla, 
hot is considerably larger, and the diseal spot is Wholly different- The 
brownish suffusion in this species is very variable,* as In D. ehryto- 
chyta. 
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I took four specimens at Dunedin at light in January; Mr. B. W. 
Fereday has met with it at Christahurch and Lake Wakatipu in the eame 
month. 

ff. Dipt, leueowantha, n. sp. 

Female. —19 mm. Head and thorax light orange-oohreoue. Palpi 
oehreous-orange, hose, apex and upper surface mixed with dark fuscous. 
Antennas whitish-ochreoua. Abdomen ochreous-whitish, posteriorly suf¬ 
fused with grey. Legs whitish-ochreous. Forewings triangular, very 
broad posteriorly, oosta very gently unshed, apex rounded, hindmargin 
oblique, sinuations moderate; light oehreous-orange, becoming deeper 
orange posteriorly, especially towards apex ; transverse lines obsolete, 
second faintly perceptible, slightly darker, sinuate and outwards-curved, 
from about J of oosta to f of inner margin; a comparatively rather large 
oval snow-white spot in disc beyond middle, Buffusedly margined with dark 
fuscous, anterior extremity produced upwards into a blunt tooth; a trans¬ 
verse series of eight very short slender longitudinal leaden-metallic 
streaks on second line, second and third from oosta considerably longer 
than the rest: cilia oohxeous-white, with a dark grey spot at apex and 
another at anal angle, and a deep grey brassy-metallic basal line. 
Hindwings white, towards hindmargin faintly yellowish-tinged; cilia 
white. 

A vary beautiful and distinct species, resembling D. lepideUa in the 
character of the diaoal spot, but differing from all in the orange forewings; 
the dear white hindwings, and absence of the black hindmarginal spots 
ant also reliable prints; the obsolesoenoe of the transverse lines is perhaps 
not constant. 

One perfect specimen taken by Mir. B. W. Fereday near Lake Wakatipu 
in January. 

6. Dipt. metaUtfera, Butl. 

(Atm*** mUUifera, Bull., Pros. ZooL Soe., Lond., 1877,401, Pi XTJTT., 11.) 

m 19 aam. Allied to D. amieeripulla, but fore wings rather brighter in 
colour, the transverse fines only ball as wide apart, the silver diseal spot 
less curved and adgad with brown; a series of longitudinal diseal diver 
fines betw een the trine; hindwings white.’* 

I saw Bailee's type in the British Museum end noted it as a distinct 
species, but ham been unable to obtain a specimen fin description. The 
ahem is the only de scri pti on that Butler gives, (I hate taken the liberty of 
a H ri faf Ms tonrindogy), and t consider it hardly aoeurate. The trans- 
terse fines are represented in the figure as is their usual position, and 
it miy Va conjectured that Butler has mistaken a central suffused fine, 
whfoh is also represente d on dorsal half, for one of the usual two transverse 
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lines; the discal spot is edged with brown in D. auriecripteUa also, and is 
not curved at all in that species, though the posterior edge is concave, and 
the anterior as well; the series of longitudinal metallic lines is also present 
in D. aurkrripteUa ; and I believe the size given is too large. However, the 
white hindwings and the almost wholly leaden-metallic discal spot consti¬ 
tute in themselves a sufficient distinction. 

The specimen is stated to be from Dr. Hector’s collection; whioh I 
understand to have been mainly taken by Mr. J. D. Enye in tire neighbour¬ 
hood of Mount Hutt. 

7. Dipt. auritcripteUa , Walk. 

(firtmene auritcripteUa, Walk., Brit. Una. Cat., 970.) 

Male, female. —14-15 mm. Head and thorax light yellowish-ochreous. 
Palpi rather long, ochreous-otrange, base and apical third dark fuscous. 
Antennn whitish-ochreous. Abdomen pale ochreous-grey. Legs ochreous- 
grey-whitish. Forewings triangular, very broad posteriorly, oosta gently 
arched, apex rounded, hindmargin oblique, second sinuation slight; pale 
yeUowisb-oohreous, deeper ochreous on disc, and towards apex and hind 
margin; costa dark fusoouB towards base; a slender double dark fasoous 
transverse line from oosta at i to middle of inner margin, strongly and 
regularly curved outwards, inner line obsolete on upper half, diverging 
somewhat on inner margin, enclosing on lower two-thirds a leaden-metallic 
line, becoming shining whitish on inner margin; a very small dark fuscous 
spot on middle of costa; a small elongate transverse spot in disc beyond 
middle, narrowed in middle, upper half leaden-metallic, lower half white; a 
slender double dark fuscous transverse line from costa at § to inner margin 
a little before anal angle, rather obsolete on disc, upper two-thirds strongly 
outward-curved, lower third sinuate, included space indistinetly shining 
whitish; two longitudinal leaden-metallio streaks between discal spot and 
hindmargin, nearly reaching both, a much shorter streak below them, and 
rest of second transverse line spotted with leaden-metallio on intersection of 
veins; a leaden-metallio dot in apex; three small subquadrate black spots 
near together on hindmargin below middle: cilia rather dark grey, with a 
deep grey brassy-metallio basal line. Hindwings grey, with a dark grey 
hind-marginal line; cilia grey. 

Distinguishable from all but D. ehryeoehyta by the disoal spot, which has 
the upper half leaden-metallio and the lower white; it is a duller and paler 
insect than D. ehryeoehyta, without indentation on the first transverse line. 
Crambut graciUe, Feld., is not a synonym of this species, as stated by Butler, 
hot of D. lepideUa. 

Several specimens taken at Wellington and Fort Lyttelton in January 
amongst scrub. 
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8. Dipt, helioetypa , n. sp. 

Male, female* —14-15 mm. Head, palpi, and thorax rather dark greyish- 
fuscous mixed with whitish-ochreous, palpi white at base beneath. An- 
tenn© dark fasoous. Abdomen fuscous-grey, irrorated with oolireoua 
towards base, apox whitish-ochroous. Legs grey, posterior pair whitish- 
grey. Forewings triangular, modorate, not very strongly dilated, costa 
nearly straight, slightly sinuate in middle, apex rounded, liindmargin 
oblique, both sinuations slight; very pale whitish-ochreous, almost wholly 
irregularly suffused with ochreous-fuscous, except an ill-defined patch in 
disc before first line, another on costa beyoud middle, ami a third extending 
along lower two-thirds of liindmargin ; a well-defined slender dark fuscous 
transverse line from costa at $ to inner margin before middle, hardly curved 
outwards, thrioo rather strongly and irregularly dontato; a second dark 
fasoous transverse line from costa at ] to inner margin a little before anal 
angle, followed by a pale lino of the ground-colour, margined posteriorly by 
the oclireons-fusoous suffusion, uppor half irregularly curved outwards, lower 
half curved inwards, slightly binusto above inner margin ; a small irregularly 
oval dear white spot in disc beyond middle, suffuBodly connected above 
with the pale costnl patch; three small dark ochreous-fuscous spots near 
together on liindmargin below middle : cilia ochroouw-grey-whitish, with a 
fuscous line near base, and an ill-defined white spot in each sinuation. 
Hindwings dark fuscous-grey; oilia grey-whitish, with a dark grey lino 
near base. 

A very distinct species, not particularly allied to any other, differing 
from all in the dark fuscous-grey hindwings, and the slightness of both 
hindmarginal situations; there are no metallic markings. 

Taken commonly by Mr. R. W. Fereday, near Lake Wakatipu, in 
January. 

9. Dipt, elaina, n. sp. 

Male, female .—12-14 mm. Head, palpi, aud thorax ochreous-grey- 
whHkh, irregularly mixed with dark fuscous. An tenn© whitish-grey. 
Abdomen whitish-grey, apex more whitish. Legs grey-whitish. Forewings 
triangular, broad, costa very slightly arched, apex rounded, hindmargin 
rather strongly oblique, second sinuation slight; oebreous*grey*whitish, 
rather closely irrorated with dark fuscous, and with a slight irregular pale 
yellowish suffusion, causing a faint greenish tinge; the fasoous irroration 
ll closest and darkest near base, along hindmargin, and on an indistinct 
median band; a dark fasoous transverse line from £ of costa to f of inner 
margih, wty slightly outwards-curved, thrice irregularly deptate, preceded 
fcy an indistinct pak line; 1 a small black linear transverse spot in disc 
above and slightly beyond middle, above which is a suffused dark fusoous 
* 
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spot on costa; an irregularly dentate dark fuscous transverse line from 
costa at | to inner margin at £, followed by a pale line, suddenly bent out¬ 
wards beneath costa, upper two-thirds rather strongly outwards-curved; a 
p.ilo oblique mark on costa before apex, and a pale mark on anal angle: 
cilia grey-whitish, with two dark fuscous lines. Hindwings grey, with a dark 
grey liindmarginal line; cilia grey-whitish, with a dark grey line towards base. 

Very distinct by its small size, grey colouring, and black linear disoal 

BpOt. 

I met with this species at Dunedin, Wellington, and Oambridge, amongst 
scrub in January. Mr. B. W. Fereday has taken it commonly at Christ¬ 
church at rest on old walls, and has furnished me with the following notes 
on the larva, which he finds in the same position. They are specially 
interesting, as this is the first larva of the genus which has been discovered. 

*' The full-grown larva about 9 lines in length, slender, rather flattened, 
wrinkled, of noarly uniform width, much contracted at the segmental 
divisions ; the ground-colour varyiug from pale stone to ash-colour; down 
the middle of the back, on the fifth to the ninth segment inclusive, a series 
of dark purplibli-brown or inaroon markB, wedge-shaped, with the point of 
each wedge cleft, and somewhat resembling a W with the internal space 
filled up, and having tho base of the wedge abutting on the anterior and 
the cleft end on the posterior extremity of the segment; a cream-coloured 
tubercular dot at the point of the cleft, and on the base of each dark mark 
a pair of similar but rather smaller dots; head dark, with a pale longi¬ 
tudinal stripe. 

“ Feeds on moss on damp walls; when at rest lies stretched out flat on 
the moss, and entirely exposed ; forms in the moss a cocoon covered with 
dust and moss, hardly distinguishable.” 

Cram bus, F. 

Antennas of male finely ciliated, rarely pectinated (not in New Zealand 
species). Labial palpi very long, attenuated. Forewings with 12 veins 
(rarely 11 through obsolescence of vein 9), 8 and 9 stalked, rising out of 7 
(rarely 0 also rising out of 7). Hindwings with 8 veins, 4 and 5 usually 
stalked or from a point, 6 approximated at base to 7, 7 and 8 stalked, cell 
open. 

Distinguished from all the other New Zealand genera of the family by 
the origin of the stalk of 8 and 9 out of 7, the dose basal approximation of 
8 and 7<*in the hindwings, and the open cell. The genus is a very large 
one, being plentifully represented all over the world except in Australia, 
where it is almost absent The larv® feed amongst the roots of grass, and 
the perfect insects frequent dry grassy situations, and when met with are 
often very abundant 
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1 am acquainted with seventeen New Zealand species, which may be 
thus separated:— 

1. Forewings with a shirply-defined white longitadinal streak from base to hindmargin. 

A, Streak above middle; costal area dark fosoous.12. flexuosellus. 

B. „ central; costal not darker than ground-colour 

1. Fore wings blotched with dark fuscous .2. corrupt us. 

2. „ not blotched 

a. Hindwings dark fuscous .. .. .1. irthmelltis. 

b. „ light grey or whitish 

* Head light ochreous 

t Hindmargin dotted with black .6. haplotomus . 

t f M not dotted .8. simplex. 

•* Head white 

f Cilia grey barred with white.11. vitteUus . 

ft „ wholly white or whitish 

i. Costa with a rather broad wliite streak through¬ 

out .,9. siriellus . 

ii. „ „ a slender white streak throughout .. 7. callirrhoils. 

iii. „ ,, a slender white streak from near haws 

posteriorly dilated.5. dicrenellut. 

iv. „ „ a curved white stroak from before 

middle to before apex .. .. 10. apicellus . 

Jl. Forewings with no well-defined white longitudinal streak reaohing 
hindmargin. 

A. With two slender longitudinal farraginous streaks .. 17. xanthogrammus. 

B. Without ferruginous streaks 

1. With a blackish or dark fuscous streak from base 

a. Forewings pale oohreous or whitish .. .. .. 8. ramoseUus. 

b. „ grey 

* White basal streak hooked downwards in middle of 

disc .. «. ..15. harpophorvs. 

** White basal streak Btraight beneath.16. strigosus . 

2. Without blaokish basal streak 

a. Fowwingt whitish with a pale oohreous submedian streak 4. angusHpcmis. 

b. ii greyish .. . .. .. 14. cyclopicut. 

o* ,i . fcxqpnish* with white and dark fuscous mark¬ 
ings • • ,. m *. m ..18. tuhualis, 

1. Or . athonellui, n. sp. 

Afefc.—18-19 mm. Head, palpi, and thorax deep ochreous-brown, 
shoulders with a small yellowish-white spot; palpi rather short, beneath 
ochreous-white towards base. Antenna dark fosoous. Abdomen dark 
fosoous, gradually suffused with pale oohreous posteriorly. Anterior and 
middle logs dark fosoous; posterior legs whitish-oohreoas, apex of tarsi 
iafosoated. Forewings short, moderately broad, costa almost straight, apex 
atartst acute, hindmargin very slightly sinuate, nearly straight, moderately 
oblique; rather bright deep oohreous-brown; costal edge narrowly oohreous- 
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whitish, becoming gradually more ochroous towards base; inner marginal 
edge sometimes very narrowly ochreous-whitish; a straight moderately 
broad central longitudinal ochroous-white streak from base to hindmargin, 
attenuated on basal third and before hindmargin, more or less distinctly 
margined with dark fuscous: cilia pale whitish-ochroous, on basal third light 
grey, with a distinct ochroous-white spot on contral streak. Hindwings dark 
fuscous; cilia oohreous-white or whitish-ochreouB, with a grey basal line. 

Easily distinguished from all the other New Zealand species by the 
nearly nniform dark fnsoous hindwings with whitish-ochreoua cilia. In 
form and general characteristics it is closely allied to C. corruptu *, but 
differs widely in the deep oohreous-brown colouring, and the absonoe of the 
dark fnsoous blotches. These two species are shorter-winged, more stonily 
built, and more densely sealed than usual, but the venation is typical. 

A mountain speoios; taken commonly by Mr. B. W. Foreday about 
Portor's Pass and Mount Hutt in January. 

2. Or. corrupt us, Butl. 

(Bypoehalrui corrupt a, Butl., Proe. Zool. Hoc Loud., 1877, 800, PI. XIJIT-, 0.) 

Male. —18-19 mm. Head dark fusoous, face and back of crown 
ochreous-whitish. Palpi moderate, dark fnsoous mixed with greyish- 
ochreous, boneath whitish towards baao. Antenna dark fusoous. Thorax 
dork fusoous, sides more ochreous-fu scons, shoulders with a few ochreous- 
whitish scales. Abdomen dark fusoous, suffused with pale greyish-ochrsous 
posteriorly. Legs whitish-ochreoua, anterior and middle pair suffused with 
greyish-fuscous. Forewing short, moderately broad, costa almost straight, 
slightly sinuate in middle, apox almost acute, hindmargin very slightly 
rounded, rather strongly oblique; oohreous-brown; extreme costal edge 
suffusedly oohroous-whitisb, towards base and apex dark fuscous; a slender 
very ill-defined white streak beneath costa from middle to apex; inner 
margin rather narrowly suffused with dull oehreous-grey-whitish, towards 
base very narrowly and margined above by a short dark fuscous streak; a 
straight rather narrow central longitudinal white stigpk from base to hind¬ 
margin, considerably attenuated towards both ends, lower edge indented 
beyond middle; a broad dark fuscous streak along each margin of central 
streak from near base to middle, attenuated anteriorly; a dark fuscous 
blotch on cadi margin of oentral streak about extending above to the 
subcostal white streak, and beneath to the dorsal whitish suffusion; a 
rather narrow dark fuscous band along hindmargin, interrupted 'by central 
streak, dilated towards costa : cilia grey, tips paler, with a rather darker 
grey basal line, on upper half of hindmargin more or less scaled with 
ochroous-white. Hindwings fuscous-grey, with a narrow dark fasoous 
taadnuaginal band; cilia grey-whitish, with a grey basal line. 
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Vary distinct through the combination of tho dark fuscous blotches and 
white median streak. It has not the slightest affinity to HypoehaUia , which 
belongs to another family. 

Taken commonly by Mr. B. W. Fereday on Mount Hutt in January. 
Butler's note would giro the erroneous idea that the species was generally 
common. His figure is not good. 

8. Or. ramoselluB , Dbld. 

(Crambui ramo$eUm t Dbld., Dieff. New Zeal., Vol. IL, 288; Crambut rangona , Feld., Beise 
der Novara, PL OXXXVIL, 25.) 

Male, female .—28-27 mm. Head white, with an ochreous-brown spot 
behind eye. Maxillary palpi white, at base oohreous-brown. Labial palpi 
long, white, oxternally and towards apex beneath ochreous-brown, Antenme 
dark fdsoous. Thorax brownish-oohreous, with a broad central longitudinal 
white stripe. Abdomen whitiah-ochreous. Legs whitish-ochreous, anterior 
and middle pair brownish-tinged. Forewings elongate, moderately broad, 
in female rather narrower, costa moderately arched, apex acute, hind 
margin strongly sinuate, rather strongly oblique; pale brownish-oohreous, 
more ochreoua-browu towards base; a very slender white line immediately 
beneath costa from base to middle, sometimes obsolete; an ill-defiued 
white central longitudinal streak from base to hiudmargin, attenuated 
towards base, lower margin indented beyond middle, basal two-thirds 
margined beneath by a suffused dark fuscous streak, upper margin often 
suffused into ground-colour; between this streak and costa on posterior half 
of wing the veins are suffusedly marked with white, and sometimes whole 
costal half of wing suffused with white except margins; a broad ill-defined 
white or whitish suffusion along inner margin; in female sometimes whole 
wing suffused with whitish, except the dark fuscous submedian streak; two 
transverse series of dark fuscous dots, acutely angulated outwards above 
middle, intersecting median streak, often obsolete, first from middle of costa 
to below middle of median streak, not reaching inner margin, second from 
eoeta at f to before anal angle, rather sinuate beneath; a hindmarginal 
row of dark fuscous dots: cilia whitish-grey, slightly shining, with a darker 
Mfareous-grey tine near base. Hindwings grey-whitish or whitish-grey, 
towards hiudmargin and especially apex darker grey; cilia whitish or 
Wfaitish-oshreous, with a veiy faint darker line near base. 

The dark fuscous submedian streak, together with the ochreous or 
ground-colour, sufficiently distinguishes this species from all others; 
% bowew, varies considerably in depth of colouring, in the extent of the 
r totish suffusion, and the distinctness of the transverse series of dots. In 
titoatoI northern specimens seem to be smaller, darker, and more distinctly 
marked than southern. 
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A very common and generally distributed species; taken at Hamilton, 
Wellington, Nelson, Mount Iiutt, Akaroa, Christchurch, and Dunedin; 
probably universally common ; in December, January, February, and April. 

Doubleday’s description is very clear and unmistakeable. Zeller, not 
being aware of this description, later described a totally different species of 
the gonus from Europe under the same name, which cannot stand, 

4. GV. awjmtipmnis, Z. 

(Chilo anfluntipcunisi Z., Hor. Ross, 1877, 15, PI. 1., 8; Chib ltucaniali* % But!., Proc. 

Zoo]. Hoc. Lond., 1877, 401.) 

Male , female .—20-44 mm. Head white, sides of crown pale brownish- 
ochreous. Maxillary palpi white, towards base light brownish-ochreous. 
Labial palpi very long, white, extornally light brownish-ochreous. Antenna) 
whitish-fuscous. Thorax palo brownish-ochreous, with a broad white central 
longitudinal stripe, and margins of shoulders very narrowly white. Abdomen 
and legs ochreons-whitish. Forewings elongate, narrow, in female very 
narrow, not dilated posteriory, costa in male moderately, in female slightly 
arched, apex in male very strongly, in female moderately produced, acute, 
hindmargin sinuate, very oblique; very pale dull ochreous; all veins on 
upper half of wing broadly suffused with white, nearly confluent, so that 
the whole costal half appenrs whitish; a rather broad white streak along 
innor margin from base to anal angle, suffusedly margined above at base 
with dark fuscous, and bordered on inner marginal edge by a slender fus¬ 
cous streak from $ to anal angle, strongest in middle : cilia whito. Hind- 
wings white, sometimos slightly ochreous-iinged ; cilia white. 

Very distinct by its large size, narrow forewings, produced apex, and the 
white suffusion of the forewings leaving only a narrow longitudinal sub¬ 
median band of the ochroouB ground-colour. Zeller is certainly wrong in 
referring this species to Chilo on superficial grounds, since in venation it 
is a true Crambua , and its peculiarities of appearance are only exaggerations 
of essentially similar points in C. ranweellue , which is its nearest ally. 

Not uncommon in the neighbourhood of Christchurch in December, 
January, and March, frequenting undoubtedly the toi-grass (Arundo con* 
ttpicua). 

Zeller’s name has the priority, having been published 1st April, 1877, 
whilst Batter’s does not appear to have been read until 1st May in the same 
year. 

5. Cr. cUcr&nelluSj n. sp. 

Mal$ t female.— 28-82 mm. Head white, sides of crown and anterior 
margin of eyes brownish-ochreons. Maxillary palpi white, towards base 
oehreous-fuseous. Labial palpi moderately long, rather dark ochreous- 
fuscous, white internally and beneath at base. Antenna dark fuscous. 
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Thorax ochreous-browii, with a suffused white central longitudinal stripe. 
Abdomen pale whitisli-ochroous. Anterior and middle legs dark ochreous- 
fuscouB; posterior legs ochreous-whitish. Forewiugs moderate, posteriorly 
dilated, costa very slightly arched, somewhat Binuate beforo middle, apex 
almost rectangular, hindmargin rather oblique, very faintly sinuate; rather 
light greyish• ochreous-brown, with a marked brassy-yellowish reflection; 
extreme costal edge very narrowly white throughout except at base, dilating 
into a broader ill-defined white suffusion at about i ; a rather narrow sharply- 
defined white central longitudinal streak from baso to hindmargin, rather 
attenuated towards base, very slightly curved near kiudmargin, lower edge 
very indistinctly split a little before hindmargin; hmdmarginal edge 
generally very narrowly white between central streak and costa; inner 
margin very narrowly and indistinctly suffusod with whitish throughout 
more or less of its length: cilia whitish, base clear white. Hiudwings pale 
whitish-fuscous-grey, hindmargin ochreous-tinged ; cilia whitish. 

Most allied to C. vittellus and C. simplex, resomhling them in form of 
wing; from the former it differs hy the costal edge being white nearly 
throughout, more brassy tint, larger size, and nbhencc of distinct blackish 
hind-marginal dots, as well os hy the whitish cilia ; from the latter hy the 
much darker colouring, more sharply-definod white markings, and absence 
of white suffusion on veins. 

Taken plentifully by Mr. R. W. Fereday on Mount Ilutt in January. 

0. (V. haplotomm , n. sp. 

Male, female. —29-88 mm. Head light browui-Ji-oclircous, with a 
narrow ill-defined whitish longitudinal stripe on escli side above eyes, 
meeting above palpi. Maxillary palpi brownish-oehreous, apex whitish. 
Labial palpi moderate, brownish-ochrcous, mtornally nud at base beneath 
white. Antenna) dark fuscous. Thorax light brownish-oehreous. Abdo¬ 
men pale ochreous. Anterior and middle legs greyish-fuscous; posterior 
legs grey-whitish. Forewings rather narrow, posteriorly dilated, costa at 
first very gently arched, more strongly on posterior half, family sinuate in 
middle, apex nearly rectangular, hindmargin moderately oblique, rather 
strongly rounded; greyish-oobroous, somewhat deeper on disc, with a slight 
brassy tinge; extreme costal edge vory slenderly white from near base to 
apex ; a very slender white line close beneath costa from base, merged in 
costal edge beforo middle; three or four slender indistinct short white 
streaks on veins towards posterior half of costa and apex; a narrow tolerably 
well-defined oentral longitudinal white streak from baso to hindmargin, very 
slightly sinuate in middle and very slightly curved posteriorly, attenuated 
towards base; seven minute black dots on hindmargin : cilia whitish-grey. 
Hiudwings pale grey* somewhat darker towards hindmargin; cilia whitish. 
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This spooies an d t\ caUirrliom differ somewhat in form of wing from 
those most noarly allied to them, the forewings being somewhat less dilated 
and the hindmargin less perceptibly sinuate and more strongly rounded. 
(\ haplotomua differs from all its noarcst allies in the atmonce of the broad 
white thoracic stripe (only in the much paler C. simplex is this occasionally 
obsolete), and in the presence of a comploto hindmarginal row of minute, 
black dots. 

Several specimous taken by Mr. B. W. Fereday near Lake Wakatipu in 
January. 

7. O. cdllirrhons, n. 8p. 

Male .—24-27 mm. Head white, with a pale brownish longitudinal 
spot on face, and posterior margin of eyes ochreous-brown. Maxillary 
palpi white, towards base externally ochreous-brown. Labial palpi long, 
white, externally ochreous-brown. Antenufo dark fuscous. Thorax brown- 
ish-ochreous, a broad central longitudinal stripe and margins of shoulders 
whito. Abdomen oehroous-whitish, more ochreous towards base. Anterior 
and middle legs greyish-fuscous, posterior logs whito. Forowings moderate 
or rather narrow, costa at first very gently arched, more strongly on pos¬ 
terior half, distinctly sinuate in middle, apex nearly roet&ngular, hind 
margin moderately oblique, slightly sinuate below apex, strongly rounded 
beneath; groyish-ochreous, rstlier deeper on disc, with a more or less 
distinct brassy-yellow ibli tingo ; a slender whito streak along costa through¬ 
out ; veins on posterior two-thirds of wing above median streak indicated 
by slender white lines, partially suffused and confluent on costa about j ; 
a slender almost straight central longitudinal white streak from base to 
hindmargin, slightly sinuate in middle; sometimes a slender white streak 
along vein 2 towards hindmargin ; a narrow white streak, very slonder at 
extremities, along inner margin from base, leaving inner margin at about J 
and continued very near it to anal angle, posteriorly suffused: cilia shining 
whitish. Hindwings whitish-grey, somewhat darker posteriorly, hindmar¬ 
gin slightly oebreous-tinged ; cilia whito. 

Distinguished from all its allies by the distinctness of the sleudor white 
streaks on tho veins; from C. haplotomm , which it most nearly resembles, 
also by the smaller size, and broad white stripe on thorax. 

I have met with this elegant species only on sandhills near Christchurch; 
in February and March; Mr. B, W. Fereday has taken it, with other 
species usually froquenting coast sandhills, at Lake Guyon. 

8. (Jr. simplex, But!. 

(Chib rtmples, But!., Proc. Zool. Boo. Load., 1077, 400, PL XLXU., 12.) 

Male, female, —27-82 mm. Head pale ochreous, anterior margin of eyes 
and a spot on crown more or less whitish. Maxillary palpi white, towards 
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base externally brownish - oohreous. Labial palpi long, white, externally 
greyish-oohreous, more fuscous towards apex. Antennas dark fuscous. 
Thorax light oebreoas, with a more or less distinct suffused white central 
longitudinal stripe, sometimes obsolete. Abdomen oohreous-whitish, more 
oohreous towards base, apex white. Anterior and middle legs whitish- 
oohreous, suffused beneath with dork fuscous ; posterior legs whitish. 
Forewingn moderato, in female narrow, costa moderately arched, Iosb 
strongly in female, slightly sinuate in middle, apex acute, in female 
rather produced, hindmargin rather strongly oblique, slightly rounded; 
pale ochroous; a very slender white streak from baso close beneath costa to 
apex, on posterior half broader and more suffused, in female brooder and 
extending to costa; voins towards hindmargin between median streak and 
costa more or loss suffused with white, more strongly in female; a rather 
narrow central longitudinal white streak from base to hindmargin, rather 
attenuated towards base, very slightly curved towards hindmargin; some¬ 
times a slender white streak along vein 1 towards anal angle ; in female, 
veins somewhat suffused with white towards hindmargin boneatli median 
streak; a vory slcudor white streak along inner margin from base to boyond 
middle, posteriorly suffubod : cilia shining white. JJiudwiugs very pale 
whitish-grey, in female white, hindmargin faintly ochreous-tinged; cilia 
white. 

Differs from all the allied species by the*clour pale oohreous ground¬ 
colour ; the white markings (oxcept the central stroak) aro more suffused, 
tho cilia clear white, and the hind wings paler, being quite whito in fernalo. 
In this and the allied species tho central streak appears dark-margined 
in part, but the effect is illusory, and due to the presence of deep 
folds. 

Very common round Christchurch in November, December, February 
and March, seemingly attached to the tussock-grass. 

# 9. C ? r. drielhw, n. sp. 

Female .—26-80 mm. Head white, sides of crown dark brown. Maxillary 
palpi white, towards base externally brown. Labial palpi moderate, white, 
externally brown. Antenna* dark fuscous. Thorax dark ockroous-brown, 
on sides posteriorly paler and whitish-tinged, with a broad white central 
longitudinal stripe. Abdomen oohreous-whitish. Anterior and middle legs 
wbitish-oohreous, beneath suffused with dark ftiscous; posterior legs whitish. 
Forewings moderate, somewhat dilated, costa moderately arched, apex acute, 
hindmargin nearly straight, moderately oblique; dark brown, becoming 
oohreous towards the inner and hindmargins; a narrow silvery-white costal 
streak from base to apex, attenuated on basal half, posteriorly suffused, 
extreme costal edge sometimes brown about $; a moderate nearly straight 
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central longitudinal silvery-white streak from base to hindmargin, rather 
narrower towards base, lower edge slightly indented beyond middle ; faint 
indications of whitish lines on veins towards hindmargin ; a whitish suffu¬ 
sion along inner margin fronr base to anal angle, vory narrow at base, 
posteriorly indistinct or obsolete: cilia white. Hindwings whitish-grey, 
towards apex and hindmargin fuscous-grey; cilia white. 

A distinct species, immediately known by the dark brown ground-colour, 
and narrow silvery-white costal streak extending from base to apex. It is 
perhaps this species which Butler speaks of (Proc. Zool. Boo. Lond., 1877, 
400) as laHvittalis, Walk.; the true laticittalis (which is a species of Thina - 
sotia , and most certainly does not occur in New Zealand) is superficially 
somewhat similar, but has the thorax wholly brown, and many other points 
of distinction. 

Two specimens taken in a swamp near Hamilton in January. 

10. Cr. apicellus, Z. 

(Crambm apicellu*, Z.. Mon. Or., 81.) 

Male. —24-25 mm. Head snow-white, sides of crown ochreous-brown. 
Maxillary palpi white, towards baso extornally reddish-ochreous-brown. 
Labial palpi moderate, wbite, externally roddish-oobreous-brown. Antennae 
dark fuscous. Thorax ochreous-brown, posteriorly on sides paler and 
whitish-tinged, with a broad central longitudinal white stripe. Abdomen 
whitish-ochreous. Legs whitish-ochroous, suffused with dark fuseous 
beneath. Forewings moderate, posteriorly dilated, costa gently-arched, 
apex rounded-acute, hindmargin rather oblique, distinctly sinuate; red- 
dish-ochreous-brown, much lighter towards inner margin ; a slightly curved 
narrow white streak from costa before middle to costa a little before apex, 
enolosing a slender brownish-ochreous costal streak; a small triangnlar 
white spot on hindmargin above median streak ; a moderate central longi¬ 
tudinal snow-white streak from base to hindmargin, rather attenuated at 
base, slightly sinuate in middle, and very slightly curved towards^ hind 
margin, lower edge somewhat irregular beyond middle; a whitish suffusion 
along inner margin from base to beyond middle, very narrow at base, pos¬ 
teriorly indistinct; three elongate ill-defined black dots on hindmargin 
beneath median streak; a fuscous hind-marginal line, bordering the white 
markings: cilia shining grey-whitish, at base white. Hindwings fuscous- 
grey, towards base suffused with whitish-ochreous ; cilia whitiBh-oohreous. 

A handsome species, very distinct by the peculiar form of the costal 
streak, and the sharply-defined small white triangular spot on hind¬ 
margin. 

Occurs at Hamilton, Christchurch, and at the foot of Mount Hutt, 
frequenting swampy places in January* 
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11. Cr. vittdluH , Dbld. 

(Crambut vittellus , Dbld., Dieff. New Zeal., Vol. II., 389; Crambut natality Walk., Brit. 
Mas. Cat., 178; Crambut trantciualts, ibid., 178 ; Qrambu* tubUcellut , Z., Mon. Cr., 
81 ; Crambo* biscctellu*, ibid., 83; Crambut ineranatellu *, ibid.* 82 ; Crambut 
vapidwt , Hntl., Proo. Zool. Hoc. Lond., 1877, 899.) 

Male, female. —20-25 mm. Head white, A spot on face and posterior 
margins of eyes very pale greyish-ochrcoua. Maxillary palpi white, towards 
base externally greyiab-oclireoua. Labial palpi moderately long, white, 
externally greyish-ochreous or brownish-ochreous. Antenna? dark fusoous. 
Thorax white, more or less ochreous on sides. Abdomen ochreous-whitish, 
more ochreous towards base. Legs whitish, beneath suffused with dark 
fuscous. Forewings moderate, in female rather narrow, costa gently 
arched, apex rounded-acute, hmdmargin nearly straight or very slightly 
sinuate, moderately oblique ; greyish-ochreous or brown, darkest on costal 
half; sometimes irrorated with whitish scales towards inner margin and 
posterior half of costa ; often a moro or less distinct suffused whito streak 
oxtending along more or less of posterior half of costa, broadest at i ; a 
moderate nearly straight central longitudinal white streak, rather attenuated 
at base, extending to himlmargin, sometimes attenuated posteriorly, 
margins often irregular on posterior half, sometimes suffusedly margined 
with dark fusoous on basal half beneath and on posterior half above, oftou 
irregularly interrupted by the transverse linos ; extremity of median streak 
produced upwards into a narrow white projection along hindmargin nearly 
to apex; sometimes two transverse darker lines or scries of spots, more or 
less distinctly cutting median streak, first from middle of costa to £ of 
inner margin, very acutely angulated above stroak, second from £ of costa 
to before anal angle, lens acutely angulated ; inner margin sometimes white 
towards base; three or four tolerably distinct black dots on hindmargin 
below middle ; a tolerably distinct slender dark fusoous kindmarginal line: 
cilia shining-grey or whitish-grey, with a somewhat darker basal line, three 
or four slender white bars on upper half, sometimes confluent at base, and 
another above anal angle. Hindwings whitish-fuscous-grey, paler towards 
base, darker at apex; cilia oehreous-grey-whitish. 

This very common and very variable speoies, which may be regarded as 
the type of the New Zealand representatives of the genus, may in all its 
forms be sufficiently well distinguished from those with which it is most 
likely to be confused, by the white bars of the cilia, and the blaok hind 
marginal dots below median streak. It most approaches C. tlicrenellus and 
C. Jlemo9ellu9 t differing further from the former in the white costal suffusion 
not extending towards base, and from the latter in the central position of 
the white streak, and the paler costal area. 
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Occurs at Hamilton, Cambridge, Christchurch, Ashburton, and at the 
foot of Mount Hutt, from January to March, generally in abundanoe; it is 
probably universally distributed. 

Prof. Zeller kindly forwarded to me his unpublished figures of the 
specimens from which his descriptions quoted above were taken, enabling 
me to decide that they were all truly referable to varieties of tbiB 
species. 

12. Or* fiexuo$ellus 9 Dbld. 

(Crambus flexuosellus, Dbld., Dielf. New Zealand, Vol. 11., 389; Feld., Beise der Novara, 

PI. OXXXVH., 82.) 

Male, Female . — 20-24 mm. Head and palpi rather dark ochreous- 
fuscous; labial palpi moderate, white beneath. An term® fuscous-grey. 
Thorax ochreous grey or light greyish-fuscous. Abdomen whitish-grey- 
ochreous. Legs whitibh-oclireous, more or less wholly suffusod with dArk 
fuscous. Forewings moderato, somewhat dilatod posteriorly, costa gently 
arched, very slightly sinuate in middle, apex obtuBC, hindmargin little 
oblique, slightly sinuate ; rather light greyish-fuscous, sprinkled with dark 
fuscous, costal space above white streak dark fuscous; a well-defined 
straight moderately broad longitudinal white streak above middle from base 
to hindmargin immediately beneath apex, upper edge very near costa on 
basal }, thence twice sinuate to apex, lower edge twice irregularly dentate 
beyond middle ; an indistinct dark spot on lower edge before middle, and a 
dark fuscous spot in first indentation, indicating first transverse line; 
second transverse line tolerably distinot, dark fuscous, closely but indistinctly 
dentate, from costa at < to inner margin at $, angulated outwards on lower 
edge of white streak, obsolete on costa, where it is often followed by a 
suffused ochreous mark ; a slonder dArk fuscous hindmarginal line; three 
or four minute black dots on hindmargin below middle: cilia shining-grey,* 
with a dark-grey line near base, and a white basal line on upper half, pro¬ 
duced into a white bar at apex. Hindwings dull whitish-ochreous, apex 
fuscous-grey, hindmargin more or loss suffusod with light fuscous-grey; 
cilia whitish-ochreous, with two faint groy lines. 

Very distinct by the ochreous-fuscous head and palpi, the position of the 
white streak above middle, and the dark fuscous oostal space. 

Occurs at Hamilton, Wellington, Christchurch, Dunedin, and probably 
everywhere, abundantly from December to April. 

18. GY. tuhualis , Feld. 

(Crambos tuhualis , Feld., Beise der Novara, PI. CXXXVIL, 18; Crambos vulgaris, Ball., 
Ftoo. Zool. Boo. Loud., 1877, 400, PI. XLIH., 7.) 

Male, female, —20-25 mm. Head brownish-ochreous or fuscous. Palpi 
greyish fuscous or dark fuscous, labial palpi moderate, beneath whitish. 
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Antenn® fuscous-grey. Thorax grcyish-fuscous. Abdomen whitish-ochre- 
ons. Legs whitish-ochreous, anterior and middle pair suffused with greyish- 
fuseous. Forewings moderate, somewhat dilated posteriorly, costa moderately 
arched, hardly sinuate, apex rounded-acute, hindmargin oblique, straight or 
slightly sinuate ; rather light ochreous-grey-brown, costal half suffused with 
dark fuscous ; more or less irregularly irroratod with white on costal half, 
and towards base *and hindmargin ; a narrow irregular suffused white 
streak above middle from base to disc before middle, posteriorly obliquely 
truncate, sometimes almost interrupted at \ ; a rathor broad irregular suf¬ 
fused often nearly obsolete white transverse lino from middle of costa to 
before middlo of inner margin, passing through extremity of streak from 
base ; an elongate-oval longitudinal white spot in middlo of disc, almost 
connected with basal streak ; above and rather beyond this the obsolescence 
of the white irroration causes a dark blotch on costa; a broad suffused 
white closely dentate transverse line from costa at 3 to inner margin at 
anteriorly finely edged with dark fuscous* somewhat bent inwards beneath 
costa and angulatod outwards above middlo; a suffused white somewhat 
triangular blotch on hindmargin immediately beneath apex, margined 
above by a dark spot, and suffusodly and indistinctly produced downwards 
towards anal angle; lower veins towards hindmargin indistinctly dark 
fuscous; four minute black dots on lower part of hindmargin; a slender 
dark fusoous hindmarginal line: cilia whitish-grey, soraowhat mixed or 
very indistinctly barred with white, with a slender whitfc basal line on upper 
half, produced into an apical bar. Hindwings whitish-grey-ochreous, hind 
margin narrowly suffused with light fuscous-grey; cilia whitish-oohreous, 
with a faint grey line near base. 

Allied to C* JhmioselluB, but differing widely in the white irroration and 
transverse lines, and 41io absence of a complete white longitudinal streak. 

Common on the hills near Christchurch; also taken at Wellington, 
on the Kaikoura range, and in the Bakaia district; in February and 
March. 

Felder’s and Butler’s figures are about equally poor, but can hardly 
refer to any other insect. 

14. O. eyclopicu$t n. sp. 

Mel#, /male,*- 20-25 mm. Head, palpi, and thorax whitish, coarsely 
irrorated with fusoous-grey; labial palpi long. Antennas dark fusoous. 
Abdomen whitish-ochreoua. Legs dark grey, middle tibiae with some 
white scales and a white apical ring, posterior tibiae white with a few grey 
sealer, middle and posterior tarsi with white rings at apex of joints. Fore- 
Wings rather narrow, more or less distinctly dilated posteriorly, costa gently 
arehe&i apex almost acute, hindmargin gently rounded, rather strongly 
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oblique; white, closely and finely irrorated with dark grey; generally a 
slight brownish or oehreous tinge along basal two-thirds of oosta, some¬ 
times extending over whole wing; sometimes a dark grey suffusion on 
middle of oosta; a small dark fnsoous elongate mark on inner margin close 
to baso; a double indistinct dentate dark grey line from oosta before middle 
to inner margin at f, often wholly absent or obsolete ; a dark grey circular 
ring in disc slightly beyond middle, in centre of which is a dark grey 
elongate dot, both often absent, or the dot only visible; a double often well- 
defined dentate dark grey line from costa at 4 to inner margin before anal 
angle, shortly angnlated inwards immediately beneath oosta, and outwards 
above middle, often wholly absent; a dark fuscous hindmarginal line; a 
row of from six to eight small black dots on hindmargin : cilia light shining- 
grey, more or less distinctly narrowly barred with white, with a darker grey 
line near base, and extreme baso white. Hindwings ochreous-grey-whitish, 
hindmargin narrowly snfihsed with light fuscous-grey; cilia oohreous- 
whitish. 

Very variable, but very distinot by the narrow wings, grey colouring, 
and entire absence of white markings or longitudinal streak. 

Abundant on the hills round Christchurch in March; I have also seen 
specimens from Laks Guy on, which were somewhat larger, with the dark 
markings more intense, 

IS. Cr. harpophorus, n. sp. 

Malt. —26-27 mm. Head whitish, with a faint oehreons spot in middle 
of face, and posterior margin of eyes greyish-oehreous. Maxillary palpi 
white, towards base externally dark fuscous mixed with oehreous. Labial 
palpi moderate, fuscous-grey, internally and at base beneath snow-white. 
Antennae dark fuscous. Thorax grey, with a whitish spot in middle of 
anterior margin. Abdomen grey-whitish, posteriorly snfihsed with pale 
oehreons. Legs light fuscous-grey, posterior pair more whitish. Pore- 
wings rather narrow, posteriorly dilated, oosta slightly sinuate 'in middle, 
gently arched posteriorly, apex rounded, hindmargin moderately oblique, 
rounded; grey, very slightly brownish-tbged; a slender ill-defined oentral 
streak of white soaleB from base to beyond middle of disc, its extremity bent 
downwards and then sharply turned inwards to form a strong hook; upper 
edge of this streak margined by a very slender dark grey line, forming an 
abrupt spot on extremity, lower edge margined by a dark fusoous-grey 
streak, filling up the hook; a slender ill-defined sinuate longitudinal streak 
of white scales in disc from f to f, its anterior extremity resting fin upper 
margin of basal streak, its lower edge broadly and snffoaedly margined with 
dark fusoous-grey until it touches basal streak, ite upper edge marked with 
a dark fuscous dot before extremity, surrounded with a few whitish scales; 
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* transverse series of tolerably distinct elongate dark fuBCous dots crossing 
wing from } of costa to inner margin before anal angle, strongly angnlated 
outwards in middle; veins posteriorly indistinctly marked with lines of 
wbitish scales; a very fine dark grey hindin&rgiual line: cilia grey, indis¬ 
tinctly barred with whitish, and with extreme base whitish. Hindwings 
grey-whitish; cilia whitish, with a faint grey line. 

Easily known from C. ttrigonu by the hook on the lower margin of the 
central streak, and the maeh narrower forewings. 

Mr. R. W. Fereday took several specimens near Lake Wakatipu in 
January. 

16. Cr. ttrigonu, Butl. 

(Aphomia * trig urn, Butl., Pros. Zool. Boo. Loud., 1877, 898, PI. XLI1I., 10.) 

Malt. —27-80 mm. Head, palpi, and thorax light greyish-oohreons, 
thorax sometimes mixed with blaekish-fasoous; autorior margin of eyes 
very slenderly whitish; labial palpi moderately long, mixed with dark 
fuscous externally, beneath whitish at base. Antenna fuscous-grey. 
Abdomen ochreous-whitish, apex more oohreous. Legs ochreoos-grey- 
whitish, anterior and middle pair suffused above with dark fusoous. Fore¬ 
wings rather broad, considerably dilated posteriorly, costa gently arched, 
very family sinuate before middle, apex rounded, hindmargin oblique, 
strongly rounded; rather light brownish-grey, more brownish in disc, 
irregularly irroratod with blaok and white scales; veins posteriorly in¬ 
distinctly lined with white scales; a short slender suffused blackish streak 
beneath costa at base; a straight thick longitudinal black streak beneath 
middle from base to middle of disc, much attenuated at base, lower edge 
suffused towards extremity; a short thick very oblique black streak in disc 
above extremity of basal streak, uniting with it to form a pointed hook; 
basal streak generally margined above by an ill-defined oohreous-white 
streak filling up the hook, sometimes suffoaedly extending towards base 
almost to costa, sometimes almost obsolete; a vary elongate-elliptical 
slender blackish ting in diso above middle, often partially obsolete; a 
blackish suffusion between branohos of submedian vein at base; a strongly 
and regularly dentate outwards-curved slender blackish transverse lino from 
| of costa to f of inner margin, sinuate beneath, posteriorly margined by a 
whitish suffusion; a row of distinct blaok dots on hindmargin : cilia wbitish 
muted with light grey, faintly barred. Hindwings grey-whitish, slightly 
suffused posteriorly with fuscous-grey; a cloudy grey line towards bind- 
naugiit below apex; hindmargin narrowly and suffhsedly darker fusoous- 
gssy? cilia grey-whitish. 

A very distinct species, with tire forewings broader than usual; allied to 
tits preceding. 
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Not uncommon at light in Christchurch during March; Mr. B. W. 
Fereday lias also taken it commonly at Mount Hutt in January* 

The species does not bear tho slightest affinity or resemblance to 
Aphomia , which differs widely in venation, belonging as it does to another 
family, and further has entirely different, very short, ascending palpi in the 
male, a character of which Butler, though describing a male, was evidently 
unaware. 

17. Cr* xanthogrammus , n. ap. 

Malt. —£2-24 mm. Head reddish-ochreous, mixed with grey on face ; 
anterior margin of eyes, lower part of faoe, and a small spot on crown 
whitish. Maxillary palpi whitish, towards base externally reddieli-ochreous. 
Labial palpi rather long, reddish-ochreous, internally whitish, beneath white 
at base. Antenna' dark fuscous. Thorax light giey, somewhat mixed with 
whitish, with a spot on each shoulder and oontre of back reddish-ochre¬ 
ous. Abdomen grey-whitish, suffused with light oclireous. Anterior and 
middle legs dork grey, apex of* middle tibice and of first joint of tarsi 
whitish; posterior legs whitish, tarsal joints suffused with dark grey except 
towards apex. Forewings moderate, posteriorly dilated, costa slightly 
arched, somewhat sinuate before middle, apex rounded, hindmorgin rather 
oblique, strongly rounded ; whitish, becoming clearer white towards costa, 
and grey towards inner margin posteriorly; a short dark brownish-grey 
mark on inner margin at base; an oblique irregularly oval dark brownish- 
grey blotch in disc towards base, its anterior extremity connected with base 
by a short streak, its posterior extremity almost touching inner margin at 
£; a slender dark brownish-grey transverse fascia from middle of costa to 
middle of inner margin, becoming much thicker on lower half, suffused on 
costa, upper half irregularly dentate above middle, sending a sharp tooth 
inwards in middle; a second slender dark brownish-grey transverse fascia 
from oosta at f to inner margin at 4 , strongly and abruptly dilated on lower 
third, upper two-thirds twice curved inwards, sending a sharp tooth out¬ 
wards between the curves, anterior edge below middle emitting two or throe 
slender lines along veins to centre of disc; this fascia is margined posteriorly 
by a suffused white fascia, beyond which is a brownish-grey hind -marginal 
band irrorated with whitish; a straight slender bright ferruginous streak 
along submedian vein from base to second fascia, indistinct towards base; 
a more conspicuous straight slender bright ferruginous streak from base to 
anal angle; both these streaks intersect all the dark markings they meet; 
lower half of hindmargin tinged with ferruginous: cilia grey, with a white 
basal line on upper half of hindmargin. Hindwings grey-whitish, with a 
fslnt cloudy giey line a little before hindmargin, and a grey hind-marginal 
line ; cilia whitish, with a faint grey line near base, 
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A peculiar and very elegant species, not nearly allied to any other, and 
immediately recognizable by the ferruginous longitudinal streaks; it has more 
the general appearance of some of the Phycuhr , but it is a true Cfambus. 

Two specimens taken by Mr. R. W. Fereday in March near Lake Coleridge. 

Noth. — Crambu* *ahuUy*ellus, Walk., C. trivirgatu*. Fold., and C. rotuellus, Feld., do 
not belong to this family at all, and are therefore not referred to above. 


{Read before the Philosophical Institute cf Canterbury , 7th September, 1882.] 

II.—TORTRIC1NA. 

The Tortricinn of New Zealand are less numerous than at first sight 
they appear to be, or than would be inferred from a study of authors. 
Walker describod 40 species, but after the removal of synonyms, and un¬ 
identifiable descriptions of which the types have been lost, these arc redu¬ 
cible to 12. Zeller has added one new species. Felder has describod 9, 
out of which (excluding Pwdisca mahiana , which is unknown to me, but 
perhaps not a New Zealand species) only one is new. Butler has, also, 
described 7, of which only two are new. I lmve previously described 9 
others, and now give descriptions of 11 additional species, which, with two 
naturalized European insects, bring up the entire number to only 88. 

1 have been led by a fuller acquaintance with the New Zealand species, 
which are presumably in the main of old typos, to modify the views ex¬ 
pressed in my paper on tho Australian Tortricina (Proc. Linn. Soc. of New 
South Wales, 1881) as to the process of development of the Tortriddee. 
The genus Harmolog* and the additional species of Proselma furnish so 
strong a connecting link between thoir’own group (or that of AeropoUtis ), 
and that of Tortrix and Cacoeeia , that I see no other way of accounting for 
it, except on the supposition that this group is the oldest of the three 
principal ones, and that the groups of Dichdia , on the one hand, and of 
Tortrix, on the other, both sprang from it in diverging lines. The genus 
PrvtMyntna further supplies the nearest approach known to me in these 
regions towards the type from which this oldest group must have arisen. 
It is impossible to arrange a linear order so as to dearly show these rela¬ 
tions, but 1 think them quite apparent. The history of tho special dis¬ 
tinguishing character of the AeropoUtis group , the separation at origin of 
veins 8 and 4 of the hindwings, is thus satisfactorily made out; the group 
originates from the Ckimabaechidw , a small family specially characterized by 
this asms structure, but in the Depressarida and GScophoruta, which are 
very extensive families, and the parents of the Chimabacchida), this character 
fa entirely absent; the tendency to reversion in this particular has evidently 
been very strong, since in all three families of the Tortricina' the character 
baa disappeared from, all but the oldest types. So marked is this result, 
8 
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that out of about 650 European 1'ortricina only about a down, or two per 
cent, possess this struoturo ; though in Australia the proportion is sixteen 
per cent and in New Zealand thirty-six per oent 

The New Zealand Tortricina are of a very fragmentary sort; even those 
that are congeneric are vory rarely at all closely allied specifically. The 
fauna certainly strikes one as not having been developed on the spot from a 
few types, but as being the broken remains of a much more extensive one ; 
though it might possibly have been derived by scanty immigration from 
different sides. Unfortunately there is practically little or nothing known 
of the South American Tortricina , nor of those of the South Pacific Islands. 
The affinity with Australia is, however, clear. 

The Tortricid# are represented by 11 genera; of these 4 are cosmo¬ 
politan, 4 Australian, and 8 (so far as known) endemic. Of the cosmopolitan 
genera, the single specios of Capua, and three species of Tortrix , are closely 
allied to Australian forms. Two, however, of the endemic genera, vie., 
Prothelymna and Kurytherta , are widely remote from any known Australian 
genera. The entire absence of Teras and 8ciaphila, a marked characteristic 
of Australia, is here equally noticeable. Eight genera of Grapholithtd# 
occur; but of these, two are not indigenous; and a third, StrepsiceroM, is 
represented only by two species, which both also occur in Australia, being 
the only two Tortricina apparently native to both countries. As this genus 
is considerably developed in Australia, of which it is peculiarity character¬ 
istic, and as there are no known species peculiar to New Zealand, I am 
disposed to think that both of these must have been in some way artificially 
introduced. 4 * Of the remaining five genera, four are isolated and endemic, 
containing each a single species, three of them having some apparent 
affinity with Strepsiccros ; the fifth, Padisca, is the solitary representative 
of the large group of genera closely allied to GraphoUtha , dominant in 
Europe and North America, but absent from Australia, so that this species 
is locally quite isolated, The Conchy lid# are represented by only one 
genus, found also in Australia, and of a group characteristically Australian; 
there are structural reasons for supposing this genus to be one of tbo oldest 
types of its family. On the whole, therefore, it will be seen that the fauna 
is distinctly Australian in character, with some few curious and at present 
inexplicable exceptions. 

* With regard to the introduction of the two specie* of Strtpsicsros here mentioned, 
X may suggest that it ia sometimes stated, (X know not with what truth), that the leaves 
of the brpUttpermum^ on which the larva of both feed, were used by the sailors of Captain 
Cook as a substitute for tea; and it is therefore conceivable that, when leaving Port 
Jackson, where the plant and both the insects in question am found, they, being ignorant 
that the plant Was equally common in New Zealkpd, might have brought a supply of 
branches with them. 5* ejcctam is so abundant near Sydney, that a small consignment 
of these could hardly fail to introdooe it successfully. 
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A striking feature is the extreme variability of most of the species. Of 
those of which I possess sufficiently extensive series to form any judgment, 
two-thirds are highly inconstant in colouring, and frequently also in size. 
By a careful selection of types, and exclusion of intermediate forms, some 
of these, such as A dor. rondiiana and Pad. obliquana, could oasily be made 
to do duty as a dozen Bpecios in the estimation of those who had not 
observed them at large, and, in fact, to tliiR variability is due in part the 
large number of synonyms attached to them. It would sewn from this, (in 
conjunction with the fact that such iarvte as are known are mostly poly- 
phagous, and have readily adapted themselves to introduced European 
plants), that there have been no sufficient causes in operation to fix special 
types; it is possible that this may be in some measure dne to the brokon 
character of the fauna, and absence of closely allied species. It has also 
occurred to me, that, considering the very largo number of new stations 
available for these insects on European plauts, which have very rarely 
introduced any of their own l^pidoptera with them, and considering also the 
great pliability of character evidonoed by the variability of colouring and 
larval habit, we have bore every natural facility offered for the production 
of new species. It is very desirable that attention should be directed to thiB 
at once, since the process oonid only be detected by careful and continuous 
observation. 

Some species were wrongly classified in my paper cited above, owing in 
most instances to the want of material for a proper examination, my New 
Zealand specimens there described having been all obtained in a month's 
tour. I have given descriptions here of all the species, in order to afford a 
sufficient base of operations for the New Zealand student, without other 
works; but in the case of specieB which I have already described elsewhere, 

I have not given quite the amount of detail which is necessary in a first 
description* 

TOBTBICJINA. 

Head rather rough; ocelli present; tongue short (rarely obsolete). 
Antenna short. Maxillary palpi absent. Labial palpi rather stout, more 
«less porreeted. Wings usually broad. Forewings with 12 veins (rarely 

II or 10, by ooalesoense of 7 and 8, and further Of 8 and 4), 7 and 8 
sometimes stalked, rest separate, vein 1 furcate at base (rarely one fork 
Obsolete). Hind wings with 8 veins (sometimes 7 by eoalesoenoe of 8 
end 4), t and 4 'often stalked, sometimes separate, 6 and 7 often 
stalked. 

Fam 1.—TOBTBICIlXdS. 

Lower median vein of hindwings without basal pectination; vein 2 of 
fo r ewtags rising before posterior third of lower margin of cell. 
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The following is a tabulation of the New Zealand genera 


I. Forewings with 12 vein*. 

A. Vein* 7 and 8 of forewing* stalked. 

1. Fore wings with oostal fold in male. 

a. Veins S and 4 of hindwings separate. 

i. Thorax crested .8. Pyrgotis. 

ii. „ smooth . .. ..4. Adoxophye*. 

b. Veins 8 and 4 of hindwings from a point.2. Capua* 

2. Forewings simple ..1. Dickilia . 

B. Veins 7 and 8 of forewings separate. 

1. Forewings with oostal fold in male. 

a. Veins 8 and 4 of hindwings separate.6. Harmologa, 

b. „ „ „ from a point.7. Caooecia . 

2. Forewings simple. 

a. Veins 8 and 4 of hindwings separate. 

i. Antenna shortly and simply oiUated.6. Pro*elena. 

ii. „ biciliated with long till* ..11. Prothtlymna. 

b. Veins 8 and 4 of hindwings from a point. 

i. Veins 6 and 7 of hindwings separate.8. Tortrix . 

ii. „ ,« „ stalked .9. Dipterina. 

II. Forewings with 10 veins .10. Eurythecta. 

1. Dichblu, Gn. 


Thorax smooth (rarely crested). Antenme shortly ciliated in male. 
Palpi rather short, porrected, densely rough-scaled above and generally 
beneath, often tufted beneath. Forewings with costa simple in male. 
Hindwings hardly broader than forewings. Forewings with 12 veins, 7 and 
8 stalked, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 from a 
point or stalked, 6 approximated to 4 at base, 6 and 7 stalked. 

Immediately distinguished from the other genera with veins 7 and 8 of 
the forewings stalked, by the absence of the oostal fold in male. Only one 
New Zealand species is known, but the genus is well represented in Australia. 

1. Dich . luciplagana, Walk* 

(PadUca lueiplagana , Walk., Brit. Mas. Oat., 881 \ {DiehetU i), Meyr., Pro©. Irfan. Boo. 

N.S.W., 1881,470.) 

Media, alia ant. dilutissime oohreis, triangulo ooste magno saturate 
fusco, spatio incluso semiovali smpius albo, macula nwgfoig poatici elongate 
oiliisque saturate fasois; post, albidis, apioe leviter oohreo. 

Male, f&male. —18-10J mm. Head and thorax whitish-oohreous. Fore- 
wings moderate, posteriorly dilated, costa arched towards base, faintly 
sinuate in middle, hindmargin sinuate, oblique; whitish-ochreous, finely 
strigukted and sometimes suffused with darker; a moderately broad dark 
reddish-fuscous outwardly oblique streak from ooste at, and a similar 
inwardly oblique streak from costa at f, uniting on disc below middle so ae 
to form a triangle enclosing a semi-oval white or pale oohreon* patch; a 
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cloudy elongate semi-oval fasoons blotch along hindmargin from apex to 
anal angle; all these markings sometimes very faint: cilia daric fuscous, 
mixed with paler towards anal angle. Hind wings whitish, towards apex 
faintly ochreoua-tinged, towards inner margin coarsely spotted with grey; 
cilia whitish. 

A very distinct species, apparently allied to the Australian D. ieoecelana, 
Meyr. 

Tolerably common at Blenheim, Christchurch, and Dunedin, in January 
and February. 

8 . Capua, Stph. 

Thorax smooth or slightly crested. Antenna ciliated in male. Palpi 
moderate, porreotod, second joint triangularly scaled. Forewings in male 
with strong costal fold, often oonoealing an expansible tuft of hairs. Hind- 
wings somewhat broader than forewinga. Forewings with 12 veins, 7 and 8 
stalked, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 from a point 
or stalkel, 5 somewhat approximated to 4 at base, 6 and 7 stalked. 

Differe essentially from Dichelia only by the costal fold. Bather numer¬ 
ous in Australia, but there is only one New Zealand species. 

2. Cap. eemtferana. Walk. 

(Trrat eemferana, Walk., Brit. Mu*. Oat., 906, (Capua) Meyr., Proc. Linn. Soo. N.8.W., 

1881, iSS; SdaphUa detritana, Walk., Brit. Mus. Cat., 860; Tinea admotelta, BnA., 

486; OrapMita abnegatana, ibid., 991.) 

Parva. alis ant. griseo-oohreis rnfisve, striga disci obliqua prope basim 
nigresoeme, fascia media angusta perobliqua saturate fuaoa, strigam died 
nigram iroludente, macula oosts ante apioem triangulari fusca cum fascia 
ampins coyuncta, omnibus interdum obsoletis; post, griseis. 

Male, female. —11-16 mm. Head and thorax greyish-oohreons or 
fuscous, hoe and palpi internally pale-ochreous. Fore wings moderate, in 
male diltted, costa moderately arched, hardly bent, hindmargin nearly 
straight, oblique; varying from light greyish irrorated with fuscous, to 
reddisl-ochreous or reddish fuscous, often closely and irregularly strigulated 
with lark fuscous; costa and inner margin coarsely strigulated with 
blackish; outer edge of basal patch often represented by an irregular 
inwardy oblique htaokish mark in disc near base ; often an ill-defined dark 
spot oj inner margin before middle; oentral fascia moderate, irregular, 
nearlysvealy broad, from before middle of eosta to before anal angle, dark 
faeeotu, containing * blackish longitudinal mark abort middle, lower half 
often wholly obsolete, upper half often confluent posteriorly with a dark 
feaeotu elongate-triangular patch on costa towards apex, so as to form a 
larger* triangular blotch ; an irregular dark fusoons streak near bind* 
margi, often absent; sometimes ell markings absent, or the wing streaked 
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longitudinally with dark fnscoue; a blackish interrupted hindmarginal line: 
cilia pale oohreous or reddiah-ochreous, mixed with blaokiah round apex, 
often with a blaokiah line towards base, towards anal angle whitish-tinged, 
Hindwings grey; cilia pale groy, with a darker basal line. 

A very variable speoies, in size, colour, and irregular intensity of mark¬ 
ings, in some of its forms closely approaching the Australian C . cMmmnana , 
Meyr. 

Probably everywhere abundant; occurs at Hamilton, Wellington, Christ¬ 
church, Akaroa, and Dunodin, either in bush, on open grassy places, or on 
coast sandhills, from November to April. I have also found worn speci¬ 
mens in August, probably bybemated. 

8 . Pyeootis, Meyr. 

Thorax crested. Antennae in male ciliated. Palpi moderate, porrected, 
second joint triangularly scaled. Forewings in male with strong costal 
fold. Hindwings broader than forowings. ForewingB with 18 veins, 7 and 
8 stalked, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 separate at 
origin, 8 closely approximated to 4 at base, 6 and 7 stalked. 

Separated from Capita by the distinct origin of veins 8 and 4 of the 
hindwings, and from Adaxophyrn by the thoracic crest. There an two New 
Zealand species, besides which there is only one other known, fromjAustralia. 

ft. Pyry. jdatfiafapa, Walk. 1 

(Conrhyli$ plagiatana , Walk., Hnt. Mu*. Cat., 370, (Vyrgotti) Meyr., Proo, linn. Sou. 

N.S.W., 1881, 441, Conchylit remtana , Walk., Brit. Mu*. Cat., 871; farapholitha 

putwna, Feld., Beta. Nor., pi. CXXXVU, 48; ? G. xyltnana, ibid., 44.) j 

Minor, alia ant.* ochreo-albidin, oclireo-strigulatis, fascia angjista engn- 
lata prope basim, altera obliqua ante medium, tertia a costa afcte apicem 
in alteram inforins perenrrente, maculoque marginis postici inferifri oebreo- 
fuscis, triangulo costae modio incluso pullidiore; post, albidis, ajice leviter 
oclireo. ^ 

Malt, female* —15-19 mm. Head and thorax whitisb-ochreom* Fore¬ 
wings triangular, costa slightly arched, apex produced, hindmargin linuate, 
oblique; whitish, more or less suffused with pale ochroous-yeUowkh, and 
coarsely strigulated with darker ochroous ; markings ochreous-fiupous or 
dark fuscous, irregularly variable in intensity; a sharply angnlatd fascia 
near base, upper half often nearly obsolete; inner margin soneime* 
suffused with dark fuscous; central fascia straight, narrow, from iw costa 
to | of inner margin; an inwardly oblique narrow streak from eostl before 
apex, dilated and enclosing a pale spot on costa, uniting with oentrp fascia 
near inner margin, so as to enclose a large pale postal triangle, 
white; a large irregular roundish blotch on lower half of hindmargin, 
sometimes confluent above with the streak from costa; a subapical^reak 
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before hindmargin: cilia pale ochreous, with a darker line near base, tipB 
at apex blackish. Hindwings whitish, at apex oohroous-tinged, coarsely 
spotted with grey; cilia whitish. 

Variable in intensity of colouring, the female apparently darker than the 
male; easily known from the next species by its larger size and much 
lighter groand-oolour. 

Lam moderate, cylindrical, slightly tapcriug at each end; pale whitish* 
grey-greenish, becoming darker smoky-grey on back; head and plate of 
second s<gment, when young, black, when full-grown greonish-ochreous. 
Feeds between joined leaves of oak (Quercut robur ), gnawing numerous 
holes, ano forming a loose silken gallery for shelter. Pupa in a thin silken 
cocoon insame position. I found these larve plentiful in April, and bred a 
female incoors in June. The food-plant being imported, the larva is pro- 
baby poly)hagous. 

Common at Dunedin, Christohuroh, and Wellington, probably very 
generally Ustributed ; in January, and again in April and May. # 

4. zygiana, n. sp. 

Minor, alia ant. brunneis, plnmbeo-strigulatis, partita uigro-suffueis, 
striga obsctra albida posteriori in apioem percurreute; post, griseis. 

Malt, U mm.—Head, palpi, and thorax roddish-fubcous mixed with 
dark fuse*}*. Anteun® grey, annulated with blackish. Abdomen grey. 
Legs grqy-thitish, anterior and middle tibis and tarsi and apical joints of 
posterior tfsi suffused with dark fuscous, except at apex of joints. Fore¬ 
wings modrate, posteriorly dilated, costa moderately arched, hindtnargin 
sinuate, otique; rather dark reddish-oohreous-fusoons, mixed with dark 
fascous, a4 coarsely strigulated throughout with leaden-grey; oosta and 
inner marge shortly strigulated with blackish; an indistinct blackish suf¬ 
fusion in die near base, and another in disc towards apex; an indistinct 
slender steak of grey-whitish scales from near inner margin before anal 
angle to epex, where it is suffnsedly dilated: oilia reddish-fuscous mixed 
with dak fosoons. Hindwings grey; cilia whitish-grey, with two indistinct 
darker hes. 

Discing widely from*the preceding in the fusoons ground-colour, leaden 
strigulajons, grey hindwings, and small sire. 

Onsjpeoimea taken amongst bosh near Christchurch in March. 


4. AnoxopHTxe, Meyr. 


Tho«t smooth. 


Anteun® in male ciliated. 


Palpi moderate or rather 


lobfc rotated, second joint triangularly scaled. Forewings in male with 
strong Util fold. Hindwings broader than forewings. Forewings with 
18 ymd 7 said 8 stalked, 7 to hindmargiu. Hindwings with 8 veins, 8 
and 4 fpawte at origin, 6 approximated to 4 at base, 6 and 7 stalked. 
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Differs from Pyrgotis in the absence of the thoracic crest. Of the three 
known species, one is Australian, and the other two belong to New Zealand, 
not closely approaching the Australian species. In all the sexes differ more 
or less conspicuously. 

5. Adox. lotinana , n. sp. 

Media, alis ant. dilute ochrois, coBtce dimidio anteriori dorsoque 
anguste fusois, margino postico late fusco-euffuBo, plumbeo-strigulato, 
fascia media perobliqua fusca dimidium non superante, ciliii albis; 
post, griseis. 

Male, 17 mm.; female, 21 mm.—Hoad and thorax lightochreots. Palpi 
elongate, light oohreous, externally suffused with dark fuscous. Antenn® 
light oohreous, sharply anuulated with dark fuscous. Abdomei whitish- 
oohreous. Legs whiti^h-oclireous, anterior and middlo tibiao andtarsi suf¬ 
fused with dark fuscous, except at apex of joints. Forowings mdorate, in 
male tnaugular, in female more oblong, costa gently arched, hhdmargin 
straight, rather oblique, roundod beneath ; light ochreous; innfr margin 
au5 anterior half of costa narrow suffused with dark fuscous, nixed with 
reddish-fuscous; hindraargin broadly suffused with reddish-fuserne, indis¬ 
tinctly strigulated with \v adon-grey, the veins remaining palepchreous: 
posterior half of costa strigulated with dark fuscous; a vey oblique 
moderately broad ill-dofined reddish-fuscous streak from cota before 
middle, hardly reaching half across wing . cilia white, with a drk fuscous 
basal line. Hindwings grey, lighter in female ; cilia whitish, 4th a grey 
basal line. 

Separable from the next species by the darker hindwings, alnpst wholly 
white cilia of forewings, and larger size. 

The larva feeds on Arundo conspima (“ toi grass ”), but 1 dtjnot know 
in what manner. Mr. li. W. Fexeday iniorms me tliat he bred tie species 
from conspicuous firm white cocoons, attached openly to the Burpee of the 
leaves. 

Mr. Fereday obtained several specimens in this manner neanChrist- 
ohuroh, and I am indebted to him for my types. 

6. Jdoa. conditana, Walk. 

( Tera * conditana , Walk., Brit. Mas. Oat,, $06; Pandemic gavittma , ibid., 812; 'onehylu 

marginuna, ibid., $71; ? Rhacodia mreana, Feld., Bex*. Nov., pi. OXXXVli., I; Tera§ 

Jtavmeeni, Bulk, Proc. Z. L. 8., 1877,402; PyrgotU porpkyrcana, Meyr., pje, Linn. 

Boo. N.S.W., 1881, 448; Capua aorbtana, ibid,, 44$. 

Minor, alis ant. dilute vel saturate oohreis griseisve, interdun fusco- 
suffusis, linea transversa angulata props basim, fascia media Uiqna, 
maculaque oostali saturatioribus, oiliorum dimidio basali nigrescent^ post. 
1C* griseis, F. aftifc 
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Male, 18-15 mm; female, 15-16 mm*—Head, palpi, and tliorax iu male 
whitish-oohreous, ochreoue, fuscous, or grey, in female whitiah-oohreous; 
palpi elongate. Antoun© whitish-ochreous or greyish, in male sharply 
annulated with dark fuscous. Abdomen whitish-ochreoua or grey. Legs 
varying from whitish to dark fuscous. Forewings in male triangular, 
moderate, costa moderately arched, somewhat bent in middle, hindmargin 
almost straight, rather oblique; in female rather oblong, dilated posteriorly, 
costa strongly arched towards base, sinuate beyond middle, apex somewhat 
produced, hindmargin somewhat sinuate, rather obliquo; in male pole 
whitiuh-oohreous, whitish-grey, oobreous, fuscous, or dark fuscous-grey, 
more or less distinctly strigulated or reticulatod with darkor; in female 
whitish-ochreouM, reticulated with darker ochreous; one whitish-grey male 
has posterior half of wing reddish-fuscous, and one grey male has whole 
wing except basal patch suffused with blackish-grey; outer edge of basal 
patch, central fascia, and costal spot generally oohreous-fusoous or fuscous, 
more or less distinctly darker than ground-oolour, but sometimes wholly 
obsolete in male; outer edge of basal patch in mole from J of costa to ± of 
inner margin, sharply angulated above middle, iu female irregular, from J 
of costa obliquely outwards, angulated above middle, thence irregularly 
concave, ending in middle of inner margin; central fascia rather narrow, 
straight, from middle of costa to inner margin before anal angle, generally 
obsolete beneath, posterior edge dilated outwards into an abrupt suffused 
projection above middle ; costal spot in male roundish, sometimes produoed 
as a fascia to anal angle, in female flattened semi-oval,*often confluent with 
projection of central fasoia; costal space between central fascia and costal 
spot often conspicuously paler than ground-oolour: cilia in male whitish 
or whitish-oohreoua, basal half blackish-grey, sometimes almost wholly 
blackish-grey, in female whitish-ochreous, towards base dark ochreous- 
fuscous. Hindwings in male varying from grey-whitish to dark grey, when 
light spotted with darker, cilia paler, with a darker basal line; in female 
white, apex very faintly oohreons-tinged, cilia white. - 

The variability of this species is extraordinary, the sexes being also very 
different, and the various forms oan hardly be included in a single descrip¬ 
tion, From tire preceding species the female is immediately distinguishable 
by the white hindwings and different form, the male by the conspicuous 
daric basal half of the. cilia of forewings, the usually perceptible basal patch 
and costal spot, and the much smaller sise. 

Lam moderate, cylindrical, slightly tapering at both ends; pale greyish- 
green, spots concolorous; bead pale greyish-ochreous, lateral margins dark 
famous, mouth spotted with desk famous; second segment greenish-whitish, 
with an oehreoas-tinged dorsal plate; anal segmentgtcanish-whitish, with a 
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small ochreous-tinged plate. Feeds in a light silken tube amongst spun- 
together leaves of (IsiHsta in garden hedges. Papa in a thin firm white 
silken cocoon in same place. Probably the larva is polyphagous, the food- 
plant not being native. 

Occurs commonly at Chrigtohurch, Nelson, Dunedin, Wellington, and 
Auckland, in January, and again in March and April; during the latter 
months I also found lie larva feeding, from which imagos emerged in 
April. The species flies abundantly over its food-plant for a short time 
about sunset, and I have also taken it at light. It is to be regretted that I 
should have fallen into the error of adding to the already too numerous 
synonyms of the species, misled by its extreme variability. I was also 
wrong in imagining the existence of a thoracic orest, often a difficult char¬ 
acter to observe; the species is therefore not referable to Pyrgoti*. 

5. Pboselena, Meyr. 

Thorax smooth. Antenna in malo shortly ciliated. Palpi moderate, 
poneeted, second joint triangularly scaled. Forewitigs in male with oosta 
simple. Hindwings broader than forewings. Forewings with 12 veins, 7 
and 8 separate, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 sepa¬ 
rate at origin, 6 parallel or approximated at base to 4, 6 and 7 stalked. 

Differs from the preceding genera by tbe separation of veins 7 and 8 of 
the forewings, from Hnrmologa by the absence of the costal fold, from 
Tortrix by tbe separation of veins 8 and 4 of the hindwings. I have 
thought it best to widen the original definition of this genus, (founded on a 
single species), by not insisting on the parallelism of veins 8, 4, 5 of tbe 
hindwings; these differ much in relative direction, but the differences are 
probably inoapable of definition, and insufficient for generio distinction* 
As thus established the gouus includes two described Australian spades, 
(I have a third unpublished), and three are now added to it from New 
Zealand, of which number one was formerly erroneously referred to Tortrix. 

These three spedes may be thus ta bu lated 


A. For* wing* whitish-grey-.. tupitUma. 

B. „ otfanou*. 

1. Forewing* unioolorou* .. „ ,, M .. „ g, tiriana. 


9. „ with basal third muah paler then remainder .. .. 9. hmUmtma. 

7. Pros, atpistano, n. sp. 

Parva, alia ant. albido-griseis, macula basal! trianguloque costs magno 
caataneis, fusoo-marginatis; post, griseis. 

Molt .—18 mm. Head, palpi, and thorax whitish-grey, somewhat 
mixed with fuscoue (but damaged). Antenna whitish-grey (?), Abdomen 
whitish-grey. Legs whitish-grey, anterior and middle pair suffused with 
dark fueoous except at apex of joints. Torewiags oblong, rather narrow, 
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slightly diluted posteriorly, costa moderately arched near base, thence 
nearly straight, somewhat sinuate beyond middle, hindmargin rather 
strongly oblique, nearly straight, very slightly sinuate ; whitish-grey, with 
some scattered spots of dork fuscous scales; basal patch reddish-brown, 
exterior edge sharply marked, broadly dark fuscous, from $ of coBta to ^ of 
inner margin, irregular, hardly augulated ; a large reddish-browu triangular 
eostal patch, extending on costa from k to uear apex, reaching rather more 
than half across wing, apex broken and partially suffused, anterior and 
posterior edges sharply marked, broadly margined with dark fuseouR, costal 
edge marked with three small dark fhscous spots; a similar small dark 
fusoous spot on costa before apex: cilia grey-whitish, with a dark grey 
basal line. Eindwings grey, with a pencil of long whitish-yellowish hairs 
on costa at base; cilia pale grey. 

Immediately known by the whitish-grey forewings, with reddish-brown 
basal and eostal patches. 

Two specimens, in poor condition, taken by Mr. J. D. Enys, at Porter's 
Pass. 

tt. Prot. hemionana, n. sp. 

Parva, alis ant. dilute ochreis, plusquam dimidio posterior? post-lincam 
obliquam fuseo, antico saturatiore; post, griseis. 

iialt. —12^-18$ mm. Head, palpi, and thorax whitish-ochroous; palpi 
rather elongate, externally fuscous. Antenna* wbitish-ochreous, annotated 
with dark fhscous. Abdomen light grey. Legs grey-whitish, anterior and 
middle pair suffused with dark fhscous except at apex of joints. Forewiugs 
moderate, posteriorly somewhat dilated, oosta rather strongly arched near 
base, thence nearly straight, hindmargin nearly straight, oblique; pale 
whitish-ochreouB, with Mattered obscure oohreous-fuscous strignlse; base 
indistinctly suffused with oebrerras-browniah ; posterior J, beyond e straight 
sharply-defined line from f of costa to slightly beyond middle of inner 
margin, fuscous, etrigulated with dark reddish-fuscous, and becoming dark 
fuscous towards anterior edge, more broadly towards oosta, and ou a small 
very ill-defined costal spot towards apex: cilia whitiah-oehreous or light 
brownish-oohreous, with a broad dark fusoous basal line. Hindwings 
gray ; cilia grey-whitish, with a darker basal line. 

Bandars# conspicuous by the contrast of the pale basal and dark pos¬ 
terior areas. 

Bis specimens token by Mr. B. W. Faraday near Lake Guyon in March. 

8, Pro*, ririana, Meyr. 

(TnttHa lirUma, ICayr., Pm. linn. See. N.S.W., 1881, Ml.) 

Bom, lib ant. M. oehrao-brunnais, fusco-sparais, F. saturate oohreis, 
.frtmeto disci nigra; poet. M. nigraseentiku, F. olbidis. 
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Hale , 10*-12 mm*; female , 14 mm.—Head and thorax in male deep 
brownish-oohreons, in female reddish-oohreous. Forewinga narrow, costa 
moderately arched, hindmargin almost straight, rather strongly oblique; 
in male deep brownish-ochreous, mixed with dark fuscous, especially pos¬ 
teriorly, in female reddish-oohreous, with a few dark fuseous scales; a 
tolerably distinct dark fuseous dot in disc beyond middle: cilia oohreoue, 
towards anal angle in male greyish, in female whitish. Hindwings and 
cilia in male blackish, in female whitish. 

Markedly distinct by its unicolorous forewings, and the strongly-con¬ 
trasted hindwings. 

Taken in plenty in January amongst long grass near Hamilton, on the 
skirts of the forest. This, as well as the othor species, appears to be very 
local. 

6. Habmologa, n.g. 

Thorax smooth or rarely crested. Antennas in male ciliated. Palpi 
moderate or rather long, porreoted, second joint triangularly scaled. Fore¬ 
wings in male with strong costal fold. Hindwings broader than forewings. 
Forewings with 12 veins, 7 and 6 separate, 7 to hindmargin. HindwingB 
with 8 veins, 8 and 4 separate at origin, 6 approximated at base to 4, 6 and 
7 stalked or separate. 

Separated from Proselena by the oostal fold, from Caooecia by the separa¬ 
tion of veins 8 and 4 of hindwings. To this genus belong some of the 
species formerly referred provisionally to Caooecia ; I have at present five 
New Zealand species, but have not observed the genus as occurring else¬ 
where. These species, which are very various in superficial appearance, 


may be separated as follows:— 

A. Forewing* whitish in ground-colour. 

1. Hindwings oohreo us-whitish.. . • 14. ampteeana. 

S. „ grey .10. eieyram, 

B. Forewings fuscous or grey. 

1. Hindwings ferruginous-yellow or whitish-yellow.18. anea, 

2. gwy. 

». Forewinga with ft whitish hind-margins! blotch.18. satrap to**. 

b. „ without whitish blotch.. 11. Momgma, 


10. Harm, eieyrana , n. sp. 

Media, alis ant. dilute griseis, nigro-strigulatia, area basali obscura, 
fascia media obliqua, maculisque costa posterioribus quatuor parvis 
saturatioribus; post, griseis. 

Male, 17* mm; female* 20 mm.—Head, palpi, and thorax grey-whitish, 
mixed with fuscous-grey and blackish; palpi rather short; thorax crested. 
Antennas grey. Abdomen whitish-grey. Legs grey-whitiah, anterior end 
middle tibiae and all tarsi suffosedly banded with dark fuscous. Forewinga 
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moderate, In female more elongate, costa moderately arched, hindmargin 
obliquely rounded, in female very faintly sinuate; whitish, mixed with 
grey, with fine scattered irregular blackish strigule throughout; basal 
patoh greyer, Undefined, outer edge irregularly angulated in middle, marked 
by a somewhat stronger black strigula; central fascia moderate, ill-defined, 
fusoous-grey, running from before middle of costa to f of inner margin, 
edges very irregular, anterior edge rather deeply emarginate above and 
below middle, towards inner margin partially obsolete; four small sub¬ 
quadrate fusoous-grey spots on costa towards apex, in female giving rise to 
oonfiised very irregularly reticulated fuscous-grey lines proceeding obliquely 
to hindmargin: cilia grey-whitish, basal third within a dark grey line 
whitish barred with dark grey. Hindwings grey, paler in female, spotted 
with darker; cilia whitish, with a grey basal line. 

This species appears to be the only one with a crested thorax, but it 
does not seem neoessary at present to separate it on that account; it can¬ 
not be confused with any other. 

A. pair taken on sandhills near Christchuroh, in March; 1 have 
seen several others from the same locality, taken in November and 
December. 

11. Harm, oblongana, Walk. 

(Tenu oblongana, Walk., Brit. Mas. Cat., 808, (Caeoeeia) ttejr., Proe. Linn. Boo. N.S.W., 

1881,460; Taut inaftam, Walk., Brit Mas. Cat., 804; Ttra* cun tigera, Butl., Cist. 

Bat., H., 889.) 

a 

Minor, alia ant. griseis, interdum ochreo-suffUsis, area basali, fascia 
media abbreviate cum macula ooste triangulari oonflueute, macula anguli 
analis, alteraque mar gin is postici parva saturatioribus, striga disci nigra; 
post griseis. 

Male, female. —15-10 mm. Bead and thorax greyish-fuscous or grey; 
palpi rather elongate. Forewings moderately broad, posteriorly dilated in 
male, ooste moderately embed, hindmargin sinuate, slightly or not oblique; 
grey or odhreous-gfey, with indistinot darker striguhe; basal patch some¬ 
what darker, outer edge marked by a dark strigula, very irregularly angu¬ 
lated above middle; central fascia moderate, varying from grey to dark 
reddiah-fusoous, running from before middle of oosta to f of inner margin, 
generally obsolete on lower half; anterior edge well-defined on upper half, 
posterior edge suffused; an fil-deflned grey or fusoous-grey blotch on costa 
■bout f, often uniting with upper half of central fosoia to form a large tri¬ 
angular blotalt; often a slender blackish longitudinal line in diso on central 
fascia, and in female the central fascia sometimes mixed with brownish- 
oehreous, espec ia lly above this line; a very indistinct blotch on anal angle, 
•oaetimee confidant with the costal blotch; a small dark spot on hind 
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margin above middle: cilia grey or greyish-ochreouH, with a darker line. 
Hindwing8 light grey, sometimes partially ochreous-tiuged, spotted and often 
suffused with darker grey ; cilia whitish-grey, with a darker basal line* 

Bather variable in colour and considerably in intensity of marking; but 
easily separated from all the other species of the genus by its dull grey hue. 

Occurs rather commonly at Christchurch, Dunedin and Blenheim, in 
Decomber, January and March, seeming attached to Lejttotpermum* But* 
ler’s cuneiyera is founded on a light-coloured specimen with strongly-marked 
costal blotch, received from Blenheim ; I have seen two similar specimens 
from the same locality, hut can find no reliable point of distinction and 
have no doubt of their identity. 

12. Harm . zatrophana, n. sp. 

Minor, alia ant. rubs, griwjo-mixtis, macula magna posteriori albida 
ochrco* mixta ; post, saturate griseis. 

Female .—14 mm. Head, palpi and thorax reddish-ochreous-brown, 
mixed with whitish-grey ; palpi moderate, grey-whitish internally and 
beneath. Antenna? grey, annulated with black. Abdomen dark grey. 
Legs grey, anterior and middle tibia* and all tarsi suffused with dark 
fuscous, except at apex of joints. Forewings rather narrow, oblong, costa 
gently arched, apex nearly rectangular, hindmargin sinuate, not oblique; 
reddish-ochreous-hrowii, thickly mixed with dark fuscous-grey; a tolerably 
well-defined large whitish blotch on hindmargin, almost reaching costa and 
anal angle, extending in disc to f from base, containing two small pale 
ochreous spots mixed with grey soales, one on its upper and the other on 
its lower margin, almost uniting in middle, so as to bisect the blotch: cilia 
reddish-ochreous-brown mixed with grey. Bindwings dark grey, apex 
blackish-grey ; cilia whitish-grey, with a dark grey basal line. 

Very distinct by its deep colouring and the posterior whitish blotch. 

One fine specimen taken at light at Christchurch in March. The male 
being unknown, the generic location is not absolutely assured, but I have 
little doubt the Bpecies is correctly placed. 

IB. Harm ♦ otnea* Butl. 

(Tore* mnta % Butt., Ptoc. 1877, 408.) 

Major, alia ant. fuscis, M. flavo, F. ocbxeo-suffasia, costa F. alba; post. 
M. saturate flavis, posterius nigro-mixtis, F* albis, postering dilute flavis. 

UaU % 27 mm. ; female, 80 mm.—Head, palpi and thorax in male brown* 
ish-ochreous mixed with fuscous, in female oohreous-whitish suffused with 
pale ochreous; palpi rather long. Antenna* in male fuscous, in female 
whitish-ochveous. Abdomen in male yehowiah-ochreoue mixed with fus¬ 
cous, in female ochreotw-whitieh. Legs oohreous-whitdsh, anterior and 
middle pair more or less suffused with Ioscou*grey, posterior tibia in mala 
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suffused with yellowish. Fore wings oblong, hardly dilated, in male moder¬ 
ately broad, in female narrower, oosta moderately arched, hindmargin not 
oblique, in male gently rounded, in female sinuate beneath apex; dull 
greyish-fuscous, irregularly suffused in male with golden-ochreous-yellow, 
in female with light yellowish-ochreous; in male extreme costal edge 
whitish except near base, in female oosta narrowly white throughout: cilia 
in male ochreons-grey-whitish, basal half suffused with yellowish, in female 
white, base ochreous-tinged. Hiudwings in male deep ferruginous-yellow 
mixed with dark grey, especially posteriorly, so as sometimes to form a 
broad dark biudmarginal band, and an obscure diBcal spot beyond middle, 
costa towards middle broadly paler, cilia whitish-yellow, at base and on 
anal angle ferruginous-yellow; in female dull white, becoming broadly pale 
yellow posteriorly, cilia white, at base pale yellow. 

Conspicuous by its large size and distinctly coloured hindwings. 

Common at Porter's Pass and Mount Hutt, in January, but probably 
confined to tire mountain districts. I owe my specimens to the kindness of 
Mr. J. D. Enys, who also furnished Butler’s original type. 

14. Harm, amplexana, Z. 

(Idiographii (?) ampUxana, Z., s.bV., 1670, 999, (Cacotcia) Meyr., Proc. Linn. Boo. 

N.B.W., 1681, 494; Caeoeeia vilU, Both, Pros, Z.8.L., 1677. 409, pi. XLm„ 15.) 

Minor, alis ant. albidis, angnlo reVoluorum amplectente, fascia media 
obliqoa, M. superius obsoleta, maonlaqae costs triangulari saturate fusois; 
post, albidis, apioem versus leviter ochreis. 

Male.fmaU. —15-17 mm. Head and thorax whitish; palpi elongate, 
externally mixed with dork fuscous. Forewiugs moderate, oblong, hardly 
dilated, oosta in male slightly arched, bent before middle, in female strongly 
arched towards base, slightly sinuate beyond middle, bindmargia not 
oblique, rather strongly sinuate beneath apex; whitish, indistinctly strigu- 
lated with fuscous; basal patch represented in male by a sharply-marked 
blackish-fuscous narrow fascia proceeding from costa at i obliquely inwards 
to dim, thence abruptly to base beneath costa, in female by a dark fuscous 
fascia from oosta before irregularly angolated below oosta, bent inwards 
in disc as in male, but less defined; oentral fascia rather narrow, dark 
fuscous, from oosta before middle to inner margin beyond middle, in male 
obsolete towards costa, in female distinct throughout, anterior edge dark- 
mar g ined, posterior edge suffused; a rather ill-defined fuscous triangular 
patch extending on oosta from middle to before apex,- its lower extremity 
usually connected with- oentral facia and anal angle by two irregularly 
sarbsd oteudy lines; a cloudy fusoous spot on middle of hindmargin, its 
anterior edge marked with from two to four blackish dots; hindmargin 
sMMfimda dotted with black: cilia grey-whitish, becoming dark fuscous 
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towards base, especially round apex. Hindwings whitish, faintly yellowish- 
tinged posteriorly, and spotted with grey; cilia whitish, with a grey basal 
line. 

Remote from all its congeners in superficial appearance; the peculiar 
angulated subcostal mark at base, (differing in tho sexes), is unique in its 
way, but only conspicuous in the male. 

Common at Christchurch, Wellington, and Dunedin, generally in 
gardens, in January, February, March, and August. 

7. Cacoecia, Hb. 

Thorax smooth. An term re in mole oiliated. Palpi moderate or rather 
long, porrected, second joint triangularly scalod. Forewings in male with 
strong costal fold. Hindwings broader than forowings. Forewings with 
12 veins, 7 and 8 separate, 7 to liindmargin. Ilindwings with 8 veins, 
8 and 4 from a point, 5 approximated at base to 4, (1 and 7 separate (rarely 
stalked). 

Distinguished from Harmofaja by the origin of veins 8 and 4 of the 
hindwings from the same point, from Tortrix by the costal fold of male. 
Of the species which I originally reforred here, four have been aatis&etorily 
determined to be mere varieties, three have boen transferred to the neigh¬ 
bouring Harmoloffa , one (of which the male had been unknown) to Tortrix , 
and one is removed to the Grapholithida , the basal pectination of the hind- 
wings having boon overlooked. I have now only two true species of 
Cacoecia from New Zoaland; the genus is numerously represented in 
Australia. 

15. Cac. exemana, Walk. 

(Teras cxtf**ana % Walk., Brit. Mus. Oat., 809, (Cacoecia) Meyr., Proc. Linn. See. N.S.W., 

1881, 491; Terae biguttana, Walk., Brit. Mus. Oat., 806; Tortrix taipana, Fold., Brin. 

Nov., pi. CXXXVH., 46; Cacoecia inana, Butl., Proc. Z. S. L., 1877,408, pi, XLPI., 

18.) 

Media, alis ant. ochreife fuscisve, interdum purpureo-suffuais, area basali, 
fascia media obliqua informs dilatata, macula cost® triangulari Altcraque 
marginis postici parva vix saturatioribus, s©pe obsoletis; post, albido- 
griseis. 

Var. a* Alia ant. macula disci ante medium parva albida. 

Male, female. —19-28 mm. Head and thorax varying from ochreous to 
dark fuscous or purple-fuscous (sometimes discolorous); palpi rather long. 
Forewings moderately broad, posteriorly dilated* less in female, costa 
moderately arched, in female straighter posteriorly, hindmargin sinuate, 
not oblique; varying from ochreous to dark ochreous-fusooue, finely etrigu- 
lated with darker, sometimes wholly suffused with purple; markings very 
ill-defined, hardly darker than ground-colour, often wholly obsolete j outer 
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edge of basal patch strongly angnlated above middle, beneath conneoted 
with a spot on inner margin before middle; central fascia from before 
middle of costa to inner margin at f, narrow above, strongly dilated on 
lower half, margins very irregular; a triangular patch on oosta about f; a 
small spot before middle of hindmargin (sometimes conspicuously darker): 
cilia ochreous or oehreous-fdscons, with a darker basal line. Hindwings 
whitish-groy or almost whitish, more or less spotted with darker grey, 
towards apex sometimes ochreous-tinged; cilia grey-whitish or ochreous- 
whitish, with two darker lines. 

Tar. a. Forewings with a small round whitish or whitish-ochreous spot 
in disc between basal patch and central fasoia. 

A very variable species, but always characterized by extreme indefinite¬ 
ness of marking, and broader-winged than the following. The var. a 
(described by Walker as distinct under the name of biguttana) I also sup¬ 
posed at first to be a good species, but have since seen transitional forms, 
which leave little doubt that it is merely a varietal development. The 
purple variety is also very striking and handsome. 

Larva rather stout, cylindrical, somewhat tapering behind, with scat¬ 
tered short whitish hairs; whitish-green, spots hardly darker; dorsal very 
distinct, slender, dark green ; head very pale greenisli-ochreous. Feeds 
between joined leaves of Panar arhorenm (AraUacea ) in April ; pupa free in 
same position. This larva produced a specimen of the purple variety in 
June (indoors). The larva is certainly nek Confined to this food-plant, and 
is probably more or less polyphagous. 

Common at Auckland, Wellington, Nelson, Christohnroh, and Dunedin, 
and probably generally, from January to Hay, and even in July. 

16. Cac. enoplana, n. sp. 

Media, alia ant. dilute foscis, oosta, lines antics transversa, fasoia 
obliqua lata superins oosrctata, trianguloquo costs saturate fusois; poet, 
albidis. 

Male, —20 mm. Head, antenne, thorax, abdomen, and legs whitish- 
brown ; (palpi broken); anterior and middle tikis and tarsi suffused with 
dark fuscous except at apex of joints, Forewinge moderate, posteriorly 
dilated, oosta moderately arched, hindmargin sinuate, hardly oblique; light 
dull brown; costal edge and fold dark fosoous; outer edge of basal patch 
indicated by an irregular dark fuscous line from i of oosta to } of inner 
margin • central fascia dark fuscous towards oosta, towards inner margin 
Jbardty darker then ground-colour, but margined by dark fosoous lines, 
ru giyo g from before middle of oosta to before anal angle, vary narrow on 
costa, gradually dilating to middle, very broad on lower half, margins rather 
takRQte; * flattened triangular dark fosooue spot eh costa about f: oilia 
4 
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light b rown , with a darker basal line. Hindwinga grey-whitish, very slightly 
oohreotu-tinged, thinly spotted with grey; cilia whitish, spotted with grey 
at base. 

Characterised by the dear well-defined markings; superficially rather 
resembling the Australian 0. mnomotynana, Meyr., bat removed from it by 
the strong costal fold. 

One specimen taken at Wellington in February. 

8 . Tortbix, Tr. 

Thorax smooth. Antennas in male ciliated. Palpi moderate, porreoted, 
second joint triangularly scaled. Forewings in male simple. Hindwings 
broader than foxewings. Forewings with 12 veins, 7 and 8 separate, 7 to 
hindmargin. Hindwings with 8 veins, 8 and 4 from a point, 5 approxi¬ 
mated at base to 4, 6 and 7 separate. 

Separated from Cacotcia by the absence of costal fold in male, from 
Protelma by the origin of veins 8 and 4 of the hindwings from a point, 
from Dipterina by the simply and shortly ciliated antenna of the male. 
Well represented in Australia; there are six known species from New 


Zealand, thus distinguishable :— 

A. Head and thorax white .. ..17. choraeum*. 

B. „ „ „ grey 

1. Forewings moderately broad.18. dtmiatta. 

3. „ narrow .S3. oBrodana. 

0. Head and thorax oehxeoua 

1. Central fascia wholly absent .. .SI. Uueanittn*. 

3. „ „ partly indioated or entire 

a. Posteriorooatalspot distinet.. .. ..80 . pUlopoom. 

b. „ ,, „ absent .. .. ..10. pictoriam. 


17. Tort, charaotaua, Meyr. 

{Cacotcia eharactana, Meyr.. Proc. linn. Soe. N.8.W., MU, 408.) 

Minor, alia ant. albis, fascia media dimidio superiors angasto bigres- 
oente; post, albis, raro albido-griseis. 

Malt, female. —14-18J mm. Head and thorax dull white; palpi rather 
elongate, externally mixed with dark fusoons. Forewings moderate, slightly 
dilated posteriorly, costa moderately arched towards base, thence neatly 
straight, faintly sinuate beyond middle, hindmargin slightly sinuate, not 
oblique; dull white, faintly strigulated with pale oahreoua-grey, and with a 
few scattered blackish scales; outer edge of tttsal patch irregular, anguhted 
above middiet partially indicated fay blackish scales or obsolete; in famt* 
an indistinct grey spot on inner margin before middle, shading into edge of 
basal patch; central fascia from before middle of costa to burn 
before anal angle, upper third very narrow, blaoldsh, or ochroous-fuaoous 
mixed with Mack, lower two-thirds strongly and irregularly dilated, abnoat 
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wholly obsolete and faintly outlined; two or three small blackish dots 
before middle of hindmargin; sometimes a hunt greyish triangular costal 
patch before apex, containing two or three blaoldsh costal dots: cilia 
whitish, base dotted with blaok, on upper half dark faseoue towards base. 
Hind wings white (in one female whitish-grey), spotted with grey; cilia 
white, base dotted with grey, round apex greyish. 

Oonspiouonsly distinct through the white ground-colour; in form of 
wing resembling a Caeoteia, but the male has not the slightest trace of a 
fold. 

Originally described from one specimen taken near Auckland in 
January. I lately obtained fire fine specimens near Ohristohurch in 
April, and have seen four others from the same place; the species is vary 
distinct, and has no affinity with obliquana, Walk., as suggested. 

18. Tort, demiana, n. sp. 

Minor, alis ant. saturate griseo-fuscis, albido-irroratis; post, griseis. 

Male. —17f mm. Head, palpi, and thorax dark fusooua-grey, mixed 
with wbitish-oehreons; palpi rather elongate, internally whitiah-ochreous. 
Adtenne dark fascous. Abdomen oebreous-grey, anal tuft pale greyish- 
oehreous. Legs oohreous-whitish, anterior and middle pair suffused with 
dark fosoous except at apex of joints. Forowings moderate, hardly dilated, 
costa moderately arohed towards base, posteriorly nearly straight, hind- 
margin slightly sinuate, Bomewbat oblique; dark fuscous, densely mixed 
With whitish scales, and very obsoletely oohreoue-tinged on small spots: 
cilia whitish mixed with dark foscouB. Hindwings fuacous-grey; cilia grey- 
whitish, with two very suffused fusoous-grey lines. 

A very obaeure-looking, yet very distinct species, in form approaching 
the preceding. 

One fine specimen, kindly presented to me by Hr. W. H. Gam, who 
took It near South Bakaia in March, amongst rough herbage. 

19. Tort, pictoriana, Feld. 

(OrqffteUlfta pietoHma, Fold., BsU. Her., pi. OXXXVH, *8) 

M edia, alls ant. oohreis, interdam fUeeo-suffusu, ooeta flava, triangulo 
ad barim magao saturate foseo ml etiam subviridi, fesoia oblique nigre- 
seente, hie nspc obsoletu; poet, albidis. 

Male, /male, —90-94 mm. Head, palpi, and thorax varying from pale 
oehreous to nddish-oolttMMs-hrovra; palpi moderate. Antennas whitish- 
grey. Abdomen whitish-oohreous or whitish. Legs whitish, anterior pair 
SOfbsed with dark fuscous except at apex of joints, middle tibia more or 
anfihsed with reddish-fusooas. JPorewings moderate, posteriorly rather 
dil at ed, narrowed towards base, costa gently arched, somewhat sinuate in 
mtiUdst hfodmfts^nindented beneath apex, not oblique; varying from very 
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pale whitish-ochreous to roddish-ochrcous, sometimes finely strigulatcd pos¬ 
teriorly with dark fuscous; somctimos wholly suffused, except towards 
costa, with smoky-grey or light greenish-grey; costal edgo orange-yellow or 
ochreous-orange ; basal patch represented by a large triangular dark fuscous, 
dark reddish-fuscous, or sometimes dull green blotch, varying from very 
sharply defined to wholly obsolete, base near and parallel to inner margin, 
anterior side near and parallel to costa, posterior side outwardly oblique, 
anterior angle resting on base of wing, postorior angle connected with inner 
margin, apex confluent with central fascia; contral fascia moderate or 
rather narrow, nearly evenly broad, margins slightly irregular, running 
from before middle of costa to 4} of iuuer margin, blackish-fuscous or dark 
reddish-fuscous, sharply defined throughout, or partially or wholly obsolete 
except anterior edge towards inner margin : cilia whitish-oclircous, with an 
ochroous-orange basal line, tips becoming dark fuscous round apex. Hind- 
wings whitish, slightly tingod with greyish towards base and with reddish- 
ochrcous posteriorly, spotted with grey; in male with a pencil of long 
whitish hairs at base of costa ; cilia white. 

A handsome and exceedingly variable spoeios, very distinct from any 
other. The pencil of hairs in the male is similar to that of Pros, aspi statu i, 
but I attach no generic importance to this character. 

An autumnal insect, occurring commonly nt Porter’s Pass, Lake Ouyon, 
South Bakaia, and Christchurch, in March and April. 

20. Tort, philapoana , Meyr. 

(Tortrixphilapoana , Meyr., Proc. Linn Hoc. N.S.W., 1881, 615.) 

Minor, alia aut. dilute ochreis, area basali, fascia obliqua informs dila- 
tata, trianguloquo cost m posticat' parvo ochreo-fuscis; post. M. albido-griseis, 
F. albis, 

Male, female . —14-17 mm. Head and thorax pale ochreous ; palpi 
moderate. Forewings moderate, in female more elongate and narrower, 
costa moderately arched, hindmargin slightly sinuate, oblique, in female 
more oblique; pole ochreous, with a few scattered blackish scales; basal 
patch ocliroous-fuscous, rather ill-defined, especially in female, outer edge 
from } of costa to i of inner margin, angulated above middlo; central fascia 
ochreons-fuseous, from boforo middle of costa to anal angle, narrow towards 
costa, lower $ rather dilated, margins slightly irregular, generally with a 
blockish dot on posterior margin below middle ; a rather small triangular 
ocbroous-fuscous spot on costa midway between central fascia and apex; 
sometimes a small ill-defined ocliroous-fuscous spot on middle of hind- 
margin ; markings in femalo usually more reddish-oehreous and less well- 
defined : cilia whitish-ochreous. Hindwings whitish-grey, in female often 
whitish; cilia whitish, with a faint grey basal line. 
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Allied to the Australian T. ylaphyrana , Meyr., but not to be confused 
with any other New Zealand species. 

Taken abundantly at Hamilton amongst long grass on the skirts of the 
forest, in January. 

21. Tort . leucaniana , Walk. 

(Oonchyli* h’uctinuirut, Walk , Brit. Mas. Cat, 870, (Tortrir) Meyr., Froc. Linn. Hoe. 

N.8.W., 1881, 517; GeU'chin intactcVa, Walk., Brit. Mua. Cat.,G52; Teraapaundana^ 

ibid., Huppl., 1781.) 

Minor, alis an,. dilute ochreis, squamis paucis conspersis punctoque 
disci nigris, RA'pins striga disci brevi longitiuhnnli grisea ; post, alhis. 

Male, ftmutle.— 14-18 mm. Hoad and thorax pale ocliroous; palpi 
moderate* Forewings moderate, in female more elongate and narrower, 
costa moderately arched, hindmargin slightly sinuate, oblique, in female 
more oblique; palo ochreous, sometimes deeper in female, often rather 
darker between the veins posteriorly; some irregularly scattered blackish 
scales; generally a rather more conspicuous black dot in disc beyond 
middle, usually preooded by a short longitudinal cloudy greyish streak 
abovo middle: cilia whitish-ochroous. Hindwings white, posteriorly some* 
times faintly groyisli; cilia white. 

Allied to the preceding, which it resembles in form of wing, but entirely 
devoid of the usual transverse markings. 

Very common and widely distributed, occurring in grassy places at 
Auckland, Hamilton, Cambridge, Wellington, Nelson, aud Christchurch, in 
January, Fohruary, September, and October. 

22. Tort . aerodana , Meyr. 

(Tortrix aXrodana % Meyr., Proo. Linn. Soc. N.S.W., 1881, 520.) 

Parva, alis ant. grisois, albido nigroquo conspersis, M. intordum fascia 
angusta obliqua maculaque coatee ookreis; post. M. saturate griseis, F. 
albidis. 

Male —10-11 mm,; female —-14-144 mm. Head and thorax grey; palpi 
moderate. Forewings narrow, costa moderately arched, hindmargin slightly 
rounded, very oblique; rather dark groy, irrorated with grey-whitish, and 
with scattered blackish scales, in female paler; in male sometimes a dis- 
tinct slender ochreous fascia from before middle of costa to before anal 
angle, and an ochreous costal spot, but these are often imperceptible: cilia 
grey-whitish, darker towards base. Hindwings in male dark grey, in female 
whitish, posteriorly whitish-grey; cilia in male grey, in female whitish, 
with a darker basal line. 

Immediately known by its small size, grey colouring, and narrow 
wings* 

Eight specimens taken amongst heathy scrub at Hamilton in January. 
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9. Diptbbika, Meyr. 

Thorax generally with a very small crest, or smooth. Antenna in male 
bioiliated with fine long cilia. Palpi moderate, porreotod, second joint 
triangularly scaled. Forewings with costa simple in male. Hindwings not 
broader than forewings. Forewings with 12 veins, 7 and 8 separate, 7 to 
hindmargin. Hindwings with 8 veins, 8 and 4 from a point, 5 slightly (or 
rarely strongly) approximated at base to 4,6 and 7 stalked (rarely separate). 

Distinguished from Tortria by the long fine biciliations of the antennce, 
and usually by the stalking of veins 6 and 7 of the bintxwings. There are 
several Australian species. Of the three given hereafter, D. imbrtferana is 
a typical species of the genus. D* incessant* differs in some respects, having 
veins 6 and 7 of hindwings separate, and more elongate palpi, for which 
reasons 1 formerly referred it to Aroirophora, but it is without the charac¬ 
teristic antennal dentations of that genus, and the antennas appear here to 
furnish the most reliable characters. D* jactatana also diverges in respect 
of the separation of veins 6 and 7 of hindwings, and in having vein 5 
closely approximated to 4 at base; acquaintance with the male shows its 
former conjectural position to have been erroneous. The three species are 
very dissimilar and easily distinguished:— 


A. Forewings whitish . «• .. 95. imbriferam* 

B. „ oohreons or fuscous. 

1. A sinuate black streak in disc .28. jactatana . 

2. No black streak .24. inceuana* 


28. Dipt . jactatana , Walk. 

(Batodet jactatana , Walk., Brit. Mas. Oat., 817; Sciaphila JUxivittana , ibid., 858; 
PadUca privatana, ibid., 882; Qrapholitha valuta, Feld., Keis. Nov., PI. CXXXVII., 89.) 

Minor, alis ant. oclireis, siepe fusco-suffusis, postice fosco-xnaculatis, 
striga disci antica sinu&ta nigra; post, griseis. 

Male, female*— 18-19 mm. Head, palpi, antennce, and thorax brownish* 
ochreous or fusoous; palpi rather elongate, externally dark fusoous. Abdo¬ 
men ochreous-grey. Legs whitish-oohreous, anterior and middle pair 
suffused with dark fuscous, except towards apex of joints. Forewings 
moderate, somewhat dilated posteriorly, costa moderately arched, hind* 
margin slightly sinuate, not oblique; varying from light brownish-oohreous 
to fuscous, paler towards anterior half of oosta; a sinuate blackish streak 
in disc, reaching from near base to middle, anterior extremity obscurely 
bent downwards to inner margin; five or six small dark fuscous spots cm 
costa, the two last coalescing below oosta; a small dark fusoous spot in 
disc beyond middle, another on middle of hindmargin, and a third on anal 
angle; all those spots obsolete in darker specimens: cilia light oohreons, 
with a fuscous line near base. Hindwings grsy; cilia whitish-grey, with a 
grey basal line. 
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Peculiarly characterized by the strong sinuate blaok discal streak. 

Three specimens taken near Dunedin. 

24. Dipt, inceuana, Walk. 

{Trrat ineettama, Walk., Brit. Mu*. Oat., 804, (Arotrophora) Meyr., Proc. Una. Soe. N.8.W., 

1881, 629.) 

Minor, alis ant. fosois, fascia media directs, macula cost® triangulari, 
alteraque anguli analis angusta erecta saturatioribus; post, griseis. 

Male, female. —18-16 mm. Hoad and thorax dark fuscous; palpi rather 
long. Forewings moderately broad, subtriangular, costa moderately arched, 
hindmargin sinuate, oblique; dull reddish-fuscous, strigulated with darker, 
with dark reddish-fuscous markings; outer edge of basal patch indicated by 
an indistinct rather irregular line; central fcsoia moderately broad, not 
ohlique, from middle of costa to middle of inner margin, anterior edge 
straight, well-defined, posterior edge suffused, connected with a cloudy spot 
in disc beyond middle; a triangular spot on costa at J; a short ereot streak 
from anal angle, reaching nearly half across wing: cilia pale reddish-fuscous, 
with a strong blackish basal line. Hindwings grey, indistinotly spotted with 
darker; cilia pale grey, with a darker basal line. 

Considerably broader-winged than the following species, and widely 
distinct by the fusoouB colouring and straight perpendicular central 
fascia. 

I took one specimen at Auckland in January; Mr. B. W. Fereday has 
two others, taken at Christchurch in November and December. 

26. Dipt, imbriferana, Meyr. 

(IHpterina imbriferana, Meyr., Proc. Lion. Boo. N.8.W., 1881,897.) 

Parra, alia ant. albidis, area bas&li, fascia media angulata, macula cost®, 
alteraque anguli analis griseis; post, griseis. 

Male, female. —9^-12 mm. Head and thorax whitish; palpi moderate. 
Fore wings rather'narrow, not dilated, costa moderately arched, hindmargin 
obliquely rounded; whitish, sometimes faintly clouded with grey, obscurely 
strigulated with fuaoous-grey; basal patch more or less fuscous-grey, outer 
edge irregularly angulated in middle; oentral fascia suffusedly fuscous-grey, 
obscurely margined with dark-fusoous, moderate, rather narrower towards 
aorta, running from middle of oosta to middle of inner margin, angulated in 
middle; apical portion of wing more distinctly strigulated with fuscous- 
grey, striguhn generally coalescing to form a spot on costa at}, a smaller 
spot on .anal angle, and sometimes one on middle of hindmargin: cilia 
whitish, with a grey basal line. Hindwings grey, darker posteriorly; cilia 
grey, with a darker basal line. 

An inconspicuous species, yet not like any other. 

. Taken at Auckland and Wellington in January. 



56 


Transaction •.— Zoology. 


10. Eubythecta, n. g. 

Thorax smooth. Antenn© in male shortly ciliated. Palpi moderate* 
porrected, second joint triangularly scaled. Forewings with costa Bimple in 
male. Hindwiugs broader than forewings, cilia long. Forewings with 
10 separate voids, vein 0 to coBta, (normal veins 8 and 4, 7 and 8 being 
probably coincident). Hindwings with 7 veins, 2, 8, 4 remote at origin, 
short and nearly parallel, 6 and 6 rising near together, 7 free, cell long, 
transverse vein bent, rather outwardly oblique, (normal veins 8 and 4 
coincident). 

The only known genus of the group possessing only 10 voins in the 
forewings ; and the venation of the hindwings is also peculiar. The type 
does not, however, appear ancestral, but rather as an eccentric development 
from Tortrur. 

26. Eur. rohusta , Bull. 

(Zelothenes robusta , Butl., Froc. Z.SL., 1877, 408, PL XUH., 17; SUganoptycha negli¬ 
gent, ibid., 404, PL XLIH., 18.) 

Parva, alia ant. albis, ochreis, vol rufis, faseik duabus obliquis perfractis, 
maculis costa? marginisque postioi soptem nigrescentibus ; post, griseis. 

Male , female .— 9^—10 mm. Head white, often suffused with oohreous 
or reddish-ochreous, face and a longitudinal line on crown generally re¬ 
maining white. Palpi white, externally generally suffused with ochreous. 
Thorax varying from white to reddish-ochreous, back sometimes dark 
fuscous. Antenn© grey. Abdomen elongate, stout, whitish-grey or 
whitish. Legs white, anterior and middle pair Buffused with dark fuscous 
except at apex of joints. Forewings very narrow, costa in male almost 
straight, in female slightly arched, hindmargin very oblique, nearly 
straight; white, grey-whitish, ochreous, or reddish-ochreous-brown, the 
white specimens often partially suffused with pale ochreous; markings 
sharply defined, dark fuscous or bladdfih; a narrow very oblique fascia 
from near base of costa to inner margin before middle, rather widely inter* 
rupted immediately below costa, broadly dilated towards inner margin; a 
moderate oblique fascia from before middle of costa to inner margin at f, 
evenly broad, generally interrupted beneath costa, margins sometimes 
irregular; three small subquadrate equidistant inwardly oblique spots on 
costa between central fascia and apex, often separated by white soales, a 
fourth at apex, and three others on hindmargin: cilia whitish, whitish* 
oohreous, or grey, base barred with black and white. Hindwings fuscous* 
grey, darker posteriorly, thinly scaled towards base; cilia whitish or grey, 
with a darker basal line. 

A rather handsome and very distinctly marked species, extremely vari¬ 
able in colour. 
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Mr. B. W. Fereday formerly took this species in abundance amongst 
grass near Christchurch, whence it seems now to have disappeared, probably 
owing to tho extermination of native by English grasses. 

11. Pbothelymna, n. g. 

Thorax Bmooth. Antenuao in male biciliated with fascicles of long fine 
ciliations. Palpi moderate, porrected, second joint roughly scaled above 
and beneath. Forewings with costa simple in male. Hindwings as broad 
as forewings. Forewings with 12 veins, 7 and B separate, 7 to hindmargin. 
Hindwings with 8 veins, 8 and 4 widely remote at origin, nearly parallel, 
5 slightly approximated to 4 at base, 6 and 7 long-stalked, transverse vein 
very oblique. 

Differs from Proeclma especially by the peculiar ciliations of the 
antenna). An interesting genus, approaching more nearly to the com¬ 
mon ancestral type of the Tortricina , than any other native to New Zealand. 
It has considerable affinity botli with Proeel ena and Diptenna , the very 
oblique transverse vein of the hindwingB being found in some species of 
both those gonera (as Proe. aimoeana and Dipt. imbr\ferana). 

27. Proth . nephelotatia , n. sp. 

Minor, alia ant. dilute griBeo-ochreis, fusoo-nebulosis, area basah 
fasciaque media subobliqua obsoletis vix saturatioribns; post, dilute 
griseis. 

Male. —18 mm. Head, palpi, and thorax brownish-ochreous sprinkled 
with dark fuscous. Antenna) grey. Abdomen wliitish-grey-ochreous. 
Legs whitish, anterior and middle pair suffused with dark fuscous except 
at apex of joints. Forowings moderate, costa moderately and evenly 
arched, hindmargin obliquely rounded; pale greyish-oohreous, mixed with 
fuscous, and strigulated with dark fuscous ; basal patch and central fascia 
fuscous, more ochreous towards disc, very ill-defined; outer edge of basal 
patch nearly straight, rather oblique ; inner edge of central fascia running 
from before middle of costa to middle of inner margin, rather irregular, 
outer edge wholly suffused and obsolete; a longitudinal slender blackish 
line in central fascia below middle, above which is an oohreous patoh; faint 
traces of a cloudy fuscous costal spot about f: cilia oehreous-whitish, with 
an indistinct grey line near base* Hindwings rather light grey, apex 
darker ; cilia whitish, with traoes of two grey lines. 

A very obscurely marked insect, yet very different in appearance from 
any other* 

Qua frne specimen taken amongst bush near Ohristohuroh in March. 
Tam* 2. GRAPHOUTHIDA2. 

liCwer median vein of hindwings pectinated with hairs towards base; 
vein frof ferewings rising before posterior third of lower margin of cell* 
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The genera occurring in New Zealand may be thus tabulated:— 


I. Forewings with IS veins. 

A. Veins 8 and 4 of hindering* from a point. 

1 . Thorax crested. 12 . Epalxiphom. 

2. „ smooth. 

a. Forewings in male with costal fold . 14 . Paditca. 

b. „ „ „ simple.IS. Aphelia. 

B. Veins 8 and 4 of hindwings stalked or coincident. 

1. Forewings in male with costal fold. 

a. Antennai of male notohed above basal Joint .. ' .. 17 . Strepticero*. 

b. „ „ „ entire. 16 . Protithona. 

2 . Forewings in male simple. 

a. Hindwings in male with discal groove and ridge near 

base.16. Carpoeapta. 

b. „ „ „ simple . 19 . Exoria. 

II. Forewings with 11 veins . 18 . HendeceutUha. 

12. Epalxiphora, Meyr. 


Thorax with a very large erect crest on eaoh side of baok, and a small 
double crest behind. Antenna in male thinly ciliated. Palpi moderate, 
straight, porrected, second joint with appressed scales. Forewings with 
costa in male simple, apex faloate. Hindwings broader than forewings. 
ForewingB with 12 veins, 7 and 8 separate, 7 to hin dinar gin. Hindwings 
with 8 veins, 8 and 4 from a point, 5 moderately approximated to 4 at base, 
6 and 7 stalked. 

A very peculiar genus, remote from any other known to me; it contains 
only one speeieB. 

28. Epalx. axsnana, Meyr. 

{Epalxiphora axenana , Meyr., Proo. linn. Boo. N.8.W., 1881,648.) 

Media, alis ant. ochreo-albidis, dilute rufo-nebulosis, fascia angusta 
dentata antioa, duabus aliis ad costam confluentibus, signo disci trirami, 
macula costae triangulari, strigaque postica sinuata saturate rufis; poet, 
griseo-albidis. 

Male .—20 mm. Head and thorax whitiah-oehraous, mixed with oehreous 
and dark fuaooua. Forewings oblong, moderately broad, oosta rather 
strongly arched, dilated before middle, apex falcate, hindmargin obliquely 
sinuate; whitish-oehreous, irregularly mixed and douded with brownish' 
oehreous; veins posteriorly slenderly dark fuscous; markings oehreous* 
fuscous, becoming darker reddiah-fasoous on costa and inner margin; outer 
edge of basal patch represented by a slender irregular, twice deeply dentate, 
fascia from } of oosta to f of inner margin; margins of central fascia repre¬ 
sented by similar slender irregular fasciss, both starting together from f of 
oosta, separating immediately below oosta, anterior one proceeding nearly 
directly to inner margin beyond middle, posterior one sharply angulatsd 
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below middle, terminating immediately before anal angle; an elongate spot 
in middle of disc, interrupting anterior edge of central fascia, its upper 
edge emitting a sharp inwardly oblique tooth in middle; a very flattened* 
triangular spot on costa, extending from near middlo to a little before apex; 
a sinuate longitudinal streak before middle of hindmargin: cilia oehreous- 
white, with a dark fusoous basal line, and barred with reddish-fuscous. 
Hindwings whitish, posteriorly suffusedly mottled with grey; cilia white, 
with a basal row of grey spots. 

A curious and rather elegant species, perhaps of South American 
affinity. 

I took one specimen at rest on a tree-trunk at Wellington in January, 
and Mr. R. W. Fereday has a second from the same locality, taken in 
February. 

18. Apbrua, Btph. 

Thorax smooth. Antenna in male shortly ciliated. Palpi moderate or 
elongate, porreoted, roughly scaled. Forowings with costa simple in male. 
Hindwings broader than forowings. Forowings with 12 veins, 7 and 8 
separate, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 from a point, 
6 very closely approximated to 4 at base, 0 and 7 stalked. 

This genus cannot be considered truly indigenous to Mew Zealand, but 
1 am not aware whether it could have been artificially introduced. The 
larva is believed to feed in the stems of Juncut, but is hardly known. The 
speoies here described is now cosmopolitan in range. 

29. Apk. lanceolana, Hb. 

Minor, alis ant. ochreis fuscisve, scepius vitta media saturate fusca, 
interdum perfracta vel obsolete; post, griseo-albidis. 

Male, female. —14-20 mm. Head and thorax varying from whitish- 
oehreous to ochreous-brown; palpi variable in length, sometimes very long. 
Forewings narrow, not dilated, oosta gently arched, hindmargin nearly 
straight, oblique; pale oehreous, often suffused with fuscous, sometimes 
wholly fuscous mixed with reddish-oohreous; oosta generally with numerous 
vary fine oblique darker strigul*; sometimes a straight ill-defined dark 
fuscous central streak from base to apex, entire or interrupted so as to form 
two or three irregular spots, or visible at apex only, or wholly absent: cilia 
varying from whitish-ochreous to fuscous, Hindwings grey-whitish, apex 
someti m es d a rker ; cilia grey-whitish, sometimes with a darker line. 

Very variable* some of the varieties tending to be localized. 

Taken near Hamilton in January. 

14. Parana*, 14. 

Thorax smooth, Antenna in male, shortly ciliated. Palpi moderate, 
pomaded, se c o nd joint roughly soaled. Forowings with strong oostel fold 
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in male. Hindwings broader than forewings. Forewings with 12 veins, 7 
and 8 separate, 7 to hindmargin. Hindwings with 8 veins, 8 and 4 from a 
point, 6 approximated to 4 at base, 6 and 7 separate or stalked. 

This genus belongs to a group very extensively represented in the 
northern hemisphere, but practically absent from Australia. The single 
New Zealand species stands quite alone ; I at first erroneously referred it to 
Cacoecia , which it closely rosembles in most respects, but the basal peetina- 
tion, which I had overlooked, is strongly marked, and I have now no doubt 
of its true position. 

80. Pied, obtiquana, Walk, 

(Term obliquana , Walk, Brit. Mub. Cat., 802 ; Terae ppurcatana t ibid., 805, (Cacoecia) 
Meyr., Proc. Linn. Soc. N.8.W., 1881, 487; Sciupfnla transtrigana , Walk., Brit. 
Mua. Cat., 854 ; Sciaphila turbulentana , ibid., 355 ; Terat cumnferana , ibid, SuppL, 
1780; Tortrix ropeana, Feld., Keis. Nov., pi. CXXXVU., 45; Tortrix her ana, ibid., 
52 ; t Terns congestana , Walk., Brit. Mub. Cat., 808.) 

Media, alia ant. grisoo-oohreis albidisve, fusco-strigulatis vel auffhsis, 
linoa angulata prope basim, faBCue obliqure marginibus ac parte superiore, 
macula cost® alteraque marginis postici saturate fuscis; post, griseo- 
albidis, 

Male , female . —16-22 mm. Head and thorax pale oolireous or almost 
whitish, often suffused with fuscous ; palpi elongate. Forewings moderately 
broad, in male posteriorly dilated, oosta moderately arched, hindmargin 
sinuate, not oblique; pale groyish-ochreous or sometimes whitish, generally 
strigulated, and more or less irregularly suffused with fuscous or dark 
fuscous, sometimes wholly fuscous; costa shortly strigulated with dark 
fuscous; markings fuscous or dark fuscous, darkest in the paler specimens, 
noarly obsolete in the darker; outer edge of basal patch indicated by a 
darker line, sharply angulated above middle, lower J in male thick, generally 
conspicuously blackish-fuscous ; central fasoia from before middle of oosta 
to before anal angle, costal third generally conspicuously darker fuscous or 
blackish-fuscous, moderate in male, very narrow in female, lower two-thirds 
strongly dilated, not darker than ground-oolour except on edges, anterior 
edge more distinct, very irregular, posterior edge angulated near inner 
margin; a very ill-defined triangular costal spot about f, and a small spot 
towards middle of h i ndmar gin, often connected by an obliqno strigula; the 
large triangular spaoe between basal patch and central fascia in male often 
conspicuously paler than rest of wing: cilia whitish-ochreous, with a fuscous- 
grey basal line. Hindwings grey-whitish or light grey, spotted with grey; 
cilia whitish, with two grey lines. 

An exceedingly variable species, but always dull-coloured; some varieties 
of the female in odour and form approach the female of Cacoecia cmana t 
and are only separated with ease by the family characters, 
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Larva rather stout, cylindrical, attenuated at both eneb; rather light 
dull green, bluish-tinged towards back, yellowish-tinged on sides and on 
segmental divisions ; spots hardly lightor; head (when full-grown) pale dull 
ochreous, spotted with browmsh-ochreous on crown. When younger (until 
last moult), head small, black, deeply incised behind, second segment 
greenish-whitish, transparent, bindmargin and posterior angles suffused 
with blackish. Feeds amongst spun-together shoots and leaves of Veronica , 
Lonicera, Rumen, etc.; probably very polyphagous. Pupa in same position, 
without cocoon. Larva? wore found plentifully in February and March, 
from which moths emerged in April, but probably they are feeding 
during most of the year. The species is very liable to the attacks of 
a large solitary dipterous parasite, which destroys nine-tenths of the 
larva?. 

Very common, and probably universally distributed, occurring at Auck¬ 
land, Hamilton, Wellington, Christchurch and Dunedin, from November to 
April, and occasionally in June and July. 

15. Carpocapsa, Tr. 

Thorax smooth. Antenna? in male simple. Palpi moderate, ascending, 
approssod to faoo, socond joint shortly rough-sealed beneath. Forewings 
with costa simple in male. Hindwings broader than forewings, in male 
with a short membranous ndgo on lower median near base, and a grooved 
channel below it. Forewings with 12 veins, 7 and 8 separate, 7 to liind- 
margin. Hindwings with 8 veins, 8 and 4 stalked, 5 # nearly parallel to 4, 
6 and 7 separate, 

Very distinct from any indigenous genus; represented only by one 
species, imported from Europe with the apple tree, on the fruit of which 
the larva feeds. 

81. Car g. pomonella } L. 

Minor, alis ant. griseis, strigulis transversis saturatioribus, macula 
magna postiea fusoo-ouprea, metallico-cincta, antioo nigro-marginata; 
post, fuscis. 

Male, female .—16-18 mm. Head and thorax dark fuscous-grey, 
sprinkled with whitish. Forewings moderate, posteriorly dilated, costa 
hardly arched, bindmargin oblique, sinuate; ashy-grey (scales dark grey 
with white tips), with numerous irregular transverse greyish-fuscous lines, 
coalescing to form a rather narrow transverse band at } from base; a 
moderately broad elongate-ovate coppery-fuscous patch on anal angle, ex¬ 
tending along bindmargin nearly to apex, preceded and followed by a 
metallic line, and containing two small metallic spots on anal angle; the 
anterior metallic line is preceded by a blackish streak, extending from 
inner margin half across wing: cilia grey, rather metallic, paler towards 
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base, with a strong blackish line. Hiadwings fneoous-grey, apex rather 
darker; cilia grey-whitish, with a dark fuscous line near base; disoal groove 
in male farnished with a pencil of hairs. 

The hindmarginal coppery patch makes this species immediately re¬ 
cognizable. 

Taken at Wellington, bat probably widely spread, thongh hitherto little 
noticed. 

16. PaonxaoMA, n.g. 

Thorax smooth. Antenxua in male shortly oiliated. Palpi moderate, 
porreeted, second joint roughly scaled. Forewings with strong costal fold 
in male. Hindwings broader than forewings. Forewings with 12 veins, 

7 and 8 separate, 7 to hindmargin. Hindwings with 7 veins (normal veins 

8 and 4 coincident), 4 somewhat approximated to 8 at base, 6 and 6 
separate. 

Intermediate between Holocola and Stroptieom, agreeing with the former 
in the entire antenna of male, with the latter in the separation of veins 
7 and 8 of the forewings, in other characters harmonizing with both. The 
single species has the superficial appearanoe of a small Holoeola. 

82. Prot. fugitwana, n. sp. 

Minima, alis ant. griseo-oohreis, macula disci, duabns etiam dorei diver- 
gentibus nigns, spatio intermedio oohreo-albido; post, griseis. 

Male .— 8 mm. Head, palpi, thorax, and abdomen pale greyish-oehreous, 
mixed with fusoous. Antennss dark fuscous. Legs whitish-grey-oohreous, 
anterior and middle tibia and all tarsi suffused with dark fusoous, exeept at 
apex of joints. Forewings narrow, costa moderately arched, hindmargin 
very obliquely rounded; light greyish-obhreous; a suffused elongate blackish 
patch in disc above middle; an inwardly oblique suffused blockish mark on 
inner margin before middle, before which the ground-colour is somewhat 
mixed with blackish; an outwardly oblique slightly carved broad blaokiah 
spot from inner margin before anal angle, extending suffusedly to apex; 
the space between these three blaokish marks is ochreous-whitiah, which 
colour is suffusedly produoed along submedian fold to base; three small 
suffused dark fuscous spots on costa towards apex: cilia ochreous-whitiah, 
mixed with dark fuscous towards base. Hindwings fusoous-grey; cilia 
oohreous-grey-whitish. 

One of the smallest and most insignificant-looking of the Tortricma, in 
markings somewhat recalling HoL thalamnana, Meyr. 

One specimen taken near Lake Coleridge in March. 

17. Sthxmucebos, Meyr. 

Thorax smooth. An te nn a in male ciliated, with an excavated notch a 
little above basal joint Palpi moderate, perreoted, second joint roughly 



Mxvxiox .—On tfew Zealand Micro-Lepidoptera, 


haired, sometimes tufted beneath. ForewingB with strong costal fold in 
male. Hindwings broader than forewings. Forewings with 12 reins, 7 
and 8 separate, 7 to hindmargin. Hindwings with 8 reins (or 7 by coinci¬ 
dence of 8 and 4), 8 and 4 long-stalked or coincident, 5 closely approxi¬ 
mated at base to 4, 6 and 7 separate. 

A characteristic Australian genus; both the New Zealand species are 
found in Australia, whence it seems probable they may hare been intro¬ 
duced. 

88. Strept. tjectana, Walk. 

(Sdaphila ejectana, Walk., Brit. Mus. Oat., 860, (Streptieeptt) Meyr., Proo. Lina. Boo. 

N.8.W., 1881, 881; ? Sdaphila abtcmdUana, Walk., Brit. Mm. Cat., 861; Sdaphila 

itrviUtana ., ibid., 856; Sdaphila taxana, ibid., 867; ConchylU Ugniferana , ibid., 888.) 

Minor, alia ant. griseis, albido-sparsia, ritta longitudinali post medium 
deflexa, trianguloque marginis postici saturatioribus, nigro ochreoque 
mixtis; post, saturate griseis. 

Male, female. —12f-16 mm. Head and thorax grey mixed with ashy- 
whitish, shoulders ochreous-tinged. Antennae of male notched at $ from 
basal joint. Forewings modorate, slightly dilated posteriorly, costa gently 
arched, hindmargin nearly straight, oblique; light-grey, more or less 
sprinkled irregularly with whitish, and mixed with darker grey, disc in 
female sometimes longitudinally whitish; costa strigulated with blackish ; 
in male a tuft of raised scales on submedian fold before middle; a cloudy 
irregular somewhat sinuate broad dark fuscous longitudinal streak in disc, 
mixed with ochreous and blackish, extending from gear base to beyond 
middle, thence bent downwards to inner margin before anal angle; an ill- 
defined triangular dark fuscous blotch on upper, half of hindmargin, some¬ 
times ochreous-tinged, its apex extending inwards to disc at }, generally 
containing two or three longitudinal black streaks ; in male these markings 
an lighter, less defined, and mon or less obscured by a general grey 
mottling: cilia grey, mixed with whitish points, irregularly and indistinctly 
barred with blackish. Hindwings dark grey; cilia grey, with a dark-grey 
line near base; trains 8 and 4 long-stalked. 

Easily known from the following by the broader wings, only partial 
coincidence of veins 8 and 4, and greater remoteness of the antennal notch 
from the basal joint; the markings are usually Very different, but both 
species vary so muoh, and are sometimes so obscurely marked, that the 
structural points furnish the readiest means of distinction. 

Larva active, cylindrical; dull green, more yellowish-tinged on aides 
and towards extremities, spots paler; head black; second segment, or 
posterior half only, black. -Feeds in September in spun-together shoots, or 
m a loose tubular web amongst leaves, of Leptotptmum eeoparium; in 
Australia OH Other Mprtaeem. 
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Common at Hamilton, Wellington, and Christohuroh, in January and 
March. 

84. Straps, topherana, Meyr. 

(Strtpsictroi zopherana , Meyr., Proo. linn. Soe. N.S.W., 1881,688.) 

Parra, alis ant. griseis, albido-sparsis, vitta eubcostali nebulosa inter- 
rupta nivea, subtus partim nigro-marginata, macula parva supra angulum 
analem nigra; post, griseis. 

Male, female .— 11-12£ mm. Head and thorax grey irrorated with 
white, head sometimes almost wholly white. Antenna of male notched at 
i from basal joint. Forewings very narrow, costa slightly arched, apex 
produced, hindmargin sinuate, very obliquo ; dark grey, irrorated with 
whitish, sometimes strigulated with dark fuscous ; costa very obliquely 
strigulated with blackish-grey ; a rather broad ill-defined white streak 
beneath costa from base to apex, crossed by an obliquo dark grey fascia-like 
streak before middle, and three or four slender dark grey very oblique 
strigulro between that and apex; middle of disc somewhat suffased with 
blackish; an ill-defined black spot above anal angle; a short black line 
bordering subcostal stroak beneath towards apex; generally a row of about 
throe ill-defined black dots above anal angle towards hindmargin, preceded 
and followed by an obsouro silvery-metallio line: cilia dark grey, paler 
towards anal angle, with a blackish apical spot, costal cilia white. Hind- 
wings thinly scaled, grey, darker at apex; cilia pale grey, with an indistinct 
darker line near base; veins 8 and 4 coincident. 

Variable in distinctness and intensity of marking. 

Generally abundant amongst Leptospermum scoparium , on which the 
larva doubtless feeds; at Hamilton, Wellington, Ghristohuroh, and Dunedin, 
in August, September, January, and Maroh. 

16. Henoecastigha, Meyr. 

Thorax smooth. Antenna in male ciliated, with an excavated notch 
near base. Palpi moderate, porreoted, second joint densely rough-haired 
above and below. Forewings with strong costal fold in male. Hindwinga 
broader than forewings. Forewings with 11 separate voins (normal veins 
7 and 6 probably coincident), 7 to costa. Hindwings with 7 veins (normal 
veins 8 and 4 coincident), 4 approximated to 8 at base, 6 and 6 stalked. 

Nearly allied to Strepneeroe , but differing in only possessing 11 veins 
in the forewings. The genus contains only the one New Zealand 
species. 

86. Hmd. athdHana, Meyr. 

(Mendeeaeticha athalUtna, Meyr., Proo. Linn. Soe. N.S.W., 1861, 686.) 

Parva, alis ant. saturate fusois, singulis transvenris albidis obsoletb; 
post, saturate fuscis. 
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Male, female. —9-10} mm. Head and thorax dark fuscous, sprinkled 
with ashy-whitish. Forewings narrow, costa hardly arched, hindmargin 
sinuate, very oblique; dark fuscous, irrorated with grey and ashy-whitish 
scales, especially on basal half and before apox, tending to form irregular 
transverse lines; sometimes an indistinct ochroous suffusion towards inner 
margin before middle, and above anal angle: cilia dark fuscous, extreme 
tips and base ashy-whitish. Hindwiugs dark fuscous; cilia dark fuscous, 
with a darker basal line. 

Taken rather commonly amongst rough herbage near a swamp at 
Hamilton, in January. 

19. Exobu, n. g. 

Thorax smooth. Antenna in male ciliated. Palpi moderate, porreoted, 
second joint roughly haired. Fore wings with costa in male simple. Hind- 
wings broader than forewings. Forewings with 12 veins, 7 and 8 separate, 
7 to hindmargin. Hindwings with 7 veins (normal veins 8 and 4 coinci¬ 
dent), 4 parallel to 8, 6 and 6 separate. 

I cannot affirm for certain that this genus is correctly located; it is 
impossible to make out on the single specimon whether the lower median 
is truly pectinated or not, but in other respects it seems to have some 
affinity with the group of Strepeicerot, though the antennss are not 
notohed. 

80. Rxor. moehlophorana, n. sp. 

Parva, alis ant. dilute griseo-oohreis, fascia antioa snbourva, altera 
postioa informs dilatata, tertia subapicali, macula ooste media alteraque 
apicis saturate fuscis; post, griseis. 

Male. —10} mm. Head, thorax, and abdomen fuscous, mixed with pale 
greyish-oohreous. Palpi grey-whitish, externally suffused with fuscous. 
Autezuue dark fusoous. Legs dark fuscous, posterior tibue grey-whitish, 
apex of joints obscurely pale.' Forewings very narrow, costa hardly arched, 
hindmargin nearly straight, extremely oblique; pale greyish-oehreoua, 
obeourely strigulated with grey, and with scattered dark fuscous scales; 
base mixed with dark fuscous; two small dark fuscous spots on costa near 
base; a moderately broad slightly curved dark fuscous fascia from } of 
costa to f of inner margin; a small dark fuscous spot on middle of costa; a 
dark fusoous fsacia from f of costa to anal angle, upper half narrow, lower 
half vary broadly dilated; a narrow somewhat irregular dark fusoous fascia 
from | of costa to middle of hindmargin; a small dark fbsoous apical spot: 
eiha ochreous-whitish mixed with grey. Hindwings rather dark grey; cilia 
grey, tips paler. 

A vary distinct species, in farm and marking somewhat resembling 
RvryiKtm robueta, 

. « 
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One fine specimen, kindly presented to me by Dr. W. H. Gaze, who 
informs me that he took it, with a second, at South Bakaia amongst rough 
herbage in March. 

Pam. 8. CONCHYLIDJE. 

Lower median vein of hindwings without (rarely with) basal pectina¬ 
tion; vein 2 of forowings rising from posterior fourth of lower margin 
of cell. 

20. Heterocbosba, Meyr. 

Thorax smooth. An tenure in male with long fine cilia. Palpi moderate 
or long, socond joint roughly haired abovo and towards apex beneath. 
Forewings with costa in male simple, surface with raised tufts of scales. 
Hindwings broador than forowings, lower median pectinated towards base. 
Forewings with 32 veins, 7 and 8 separate, 7 to hindmorgin. Hindwings 
with 6 veins, 8 and 4 stalked from posterior anglo of cell, 6 from upper 
angle of cell to slightly above apex, 6 free. 

Remarkable as being the only known genus of the family possessing the 
basal pectination of the modiau vein, probably an ancestral character. The 
group to which it belongs, characterized by the peculiar ueur&tion of the fl- 
veined hindwings, is almost confined to Australia. 

87. Uet. adrejitella , Walk. 

(Oelechia adreptella , Walk., Brit. Mus. Cat., 664, ( Paramorpha ) Meyr., Proo. Linn. Soc. 

N.S.W., 1881, 608.) 

Minor, alis ant. griseo-ochreis, saturate griseo-sparsis, punctis plerisque, 
macula disci postica parva, serieque punctorum postica transversa nigris; 
post, albidis. 

Male, /male. —14-17 mm. Head and thorax grey, more or lessirrorated 
with whitish; palpi in male moderate, in female very long, lower half dark 
fuscous; antenn® in male wliitish-ochreous. Forewings very narrow, coBta 
moderately arched, slightly bent before middle, hindmargin straight, very 
oblique; greyish-oohreous or grey, sometimes mixed with whitish, espe¬ 
cially towards base of costa, and more or less densely irrorated with 
blackish-grey; costa with about seven small suffused blackish-grey Bpots; 
a suffused blackish-grey spot in disc at f from base ; between this and base 
are about eight black dots in upper half of wing, irregularly arranged, 
tending to be followed by raised scales; a large raised tuft on the disoal 
spot, and another on submedian fold at i from base; an angulated trans¬ 
verse row of blackish dots from f of costa to anal angle; a hindmarginal 
row of similar dots: cilia dark grey, with whitish points. Hindwings 
whitish, apex sometimes greyish; cilia whitish. 

Narrower-winged than the following, with dark grey and ocbreou® 
colouring, and otherwise very distinct. 
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Bather common amongst bush at Christchurch, and at Hamilton and 
Cambridge, in September, January, February, and March. 

88, Het. gonosemana , Meyr. 

(Ileteroerona porunemana t Meyr,, Proc. Linn. Soc. N.S.W., 1882.) 

Minor, alis ant. olbis, coatee basi, macula disci antica cum altera cost® 
p®ne conflueute, punctisque cost® quinque nigris, punctis disci quinque 
ochreis nigro-marginatis, serio punctorum postioa transvorsa nigra; post, 
albidts. 

Male, female . —17-19 mm. Head and thorax white; palpi in malo 
moderate, in female elongate, lower half dark fuscous. Forowings narrow, 
costa gently arched, somewhat bent before middle, hindmargin straight, 
obliquo; white, with scattered grey scales ; a short thick black streak along 
base of costa, followed by a black dot; a small oblique blackish spot in disc 
at J, preceded by a small fuscous-grey suffusion, and followed by two raised 
tufts, half black and half white ; a small rathor inwardly oblique blackish 
spot on costa at 4, almost connected with discal spot; these blaok markings 
are somewhat mixed on edges with whitish-ochroous; some raised scales 
towards inner margin at base and £; five equidistant short blackish marks 
on costa between £ and apex, rathor oblique inwardly; five small spots of 
raised whitish-ochreous scales arranged in an oval in disc, each with a few 
black scales on margins; between these, and above posterior ones, is an 
ill-defined grey suffusion ; a very ill-defined cloudy grey irregular dentate 
transverse line from second of the five costal marks‘to inner margin at f, 
angulated above middle; a more distinct similar line from third costal mark 
to inner margin before anal angle, containing a serios of blackish dots; a 
hindmarginal row of blackish dots: cilia white, mixed with grey. Hind- 
wings and cilia whitish. 

Three specimens taken at Dunedin in February. 

The remaining descriptions of Walker, not quoted here, are all unidenti¬ 
fiable in themselves, and unrecognisable from the loss or original bad 
condition of the types. It is probable, however, that all are merely 
synonyms of species given above. A list of them is given in my paper 
cited above. 

In the following indices the number refers to the number prefixed above 
to each genus and species. The names italicised are synonyms only 


Iiwsx or Gtatsa*. 

Adoxophyea, Meyr... .. 4. Dipterina, Meyr. •• ., 9. 

Aphelia, Btph. .. 18 . Eptbdphom, Meyr. ,. 12 . 

O a ooedt, Hh. .. 7 . Bury thseta,n.g. ,. .. 10 . 

OepUS, Stph. .. 2. ExorU, a. g. . • 19 . 

Oarpooapta, Tr. ..15. Hstmologa, n. g.6. 

Piohslia, On. 1. Hendsossitohs, Miyg. .. 16. 
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Index or Geneiu.— 


Heteroorogia, Meyr. 

.. 20. 

Protitliona, n. g. .. 

.. 16. 

PodUca, Ld. 

.. 14. 

Pyrgotis, Meyr. 

• • 8. 

Proaelena, Meyr. .. 

.. 5. 

Btrepsioerofl, Meyr. •. 

17. 

Prothelymna, n. g. .. 

.. 11. 

Tortrix, Tr. 

.. 8. 


Index or Si’Bcxaa. 


dbncgatana, Walk. .. 

.. 2. 

ligniferana, Walk. .. 

.. 88. 

abteonditana, Walk. 

.. 88. 

lotinana, n. sp. 

.. 5. 

admotella , Walk. 

.. 2. 

lueiplagana, Walk. .. 

.. 1. 

adreptella, Walk. .. 

.. 87. 

marginalia. Walk. .. 

.. 6. 

cenea, Butl. 

.. 18. 

moohlophorana, n. sp. 

.. 86. 

aerodana, Meyr. 

.. 22. 

negligent, Butl. 

.. 26. 

athaliana, Meyr. .. 

.. 80. 

nephelotana, n. ap... 

.. 27. 

amplex&na, Z. 

.. 14. 

obliquana, Walk. .. 

.. 80. 

aorittana, Moyr. .. 

.. 6. 

oblongana, Walk. .. 

.. 11. 

aspiatana, n. 8p 

.. 7. 

paurulana, Walk. •. 

.. 21. 

axenana, Meyr. 

.. 28. 

pbilopoaua, Meyr. .« 

.. 20. 

biguttana, Walk. 

.. 15. 

pietoriana, Feld. 

.. 19. 

dharactana, Meyr. .. 

.. 17. 

plagiatana, Walk. .. 

.. 8. 

oonditana, Walk. .. 

.. 6. 

pomonella, L. 

.. 81. 

conpeatava , Walk. .. 

.. 80. 

porphyreana, Meyr... 

.. 6. 

cuntiferana , Walk. .. 

.. SO. 

privatana , Walk. •. 

.. 28. 

euneigera , Butl. 

.. 11. 

punana , Feld.' .. 

.. 8. 

demiaaa, za. «p. 

.. 18. 

recut ana, Walk. 

.. 8. 

detritana, Walk. 

.. 2. 

robosta, Butt. 

.. 26. 

ejeotana, Walk. •. 

.. 88. 

ropeana, Feld. 

.. 80. 

enoplana, n. ap. 

.. 16. 

rureana, Feld. 

.. 6. 

exceaaana, Walk. .. 

.. 15. 

taxana, Walk. 

.. 88. 

Jlavetcent , Butl. 

.. 6. 

aemiferasa, Walk. .. 

.. 2. 

Jlearitrfttana, Walk. .. 

.. 28. 

tervilitana, Walk. .. 

.. 88. 

fugitivana, n. sp. .. 

.. 82. 

eiriana, Meyr. 

.. 9. 

gavttana, Walk. 

.. 

siayrana, n. ap. .. 

.. 10. 

gonoeemana, Meyr... 

.. 88. 

ipurcatana, Walk. .. 

.. 80. 

bamionana, n. »p. . 

.. e. 

taipana, Feld. 

.. 10. 

htrana, Feld. 

.. 80. 

tramitrigana , Walk.. • 

.. 80. 

imbriferana, Meyr. .. 

.. 25. 

turbulentana, Walk... 

.. 80. 

inana, Butl. 

.. 15. 

trite* Butt, m 

* 14. 

inaptana , Walk. 

.. U. 

votuta, Feld. 

.. 28. 

Inoeaeana, Walk 

.. 24. 

tcyUnana, Feld. 

• * 8. 

intacUUa, Walk. 

.. 21. 

aatrophana,n.ap. .. 

.. 12. 

jaetatana, Walk. .. 

.. 28. 

xopherana, Meyr. .. 

.. 64. 

lanoeolaaa, Hb. 

.. 29. 

aygiana, n. p. 

.. 4. 

leuwmiana, Walk. .. 

.. 21. 
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Aar. II. —Further Addition* to our Knowledge of the New Zealand Crustacea. 

By Charles Chilton, M.A. 

[Read btfon the Philotophleal InetUute of Canterbury, 1th September, 1883. J 

Plates I.-m. 

BRACHYURA. 

Hymenotoma laeuetrie. 

Elanma(t) laeuetrie, Chilton. (Trans. N.Z. Inst., vol. xiv., p. 173.) 

This species was described from a single specimen, a female. I have since, 
through the kindness of Professor Hutton, received seven others, all males, so 
that I am now able to describe it more fully and to refer it to itB proper genus. 

In the Catalogue of the Stalk- and Sessile-eyed Crustacea of Australia 
Mr. Hnewell has replaced the genera Hymmieut and Ualicareinus by 
Leaoh's original genus Hymenotoma ; and my species will also oome under 
this genus as it is defined in Mr. Haswell's catalogue. ItB name will 
therefore be Hytnenoeoma laeuetrie. 

Specifio description:—Carapace nearly oiroular, rather broader than 
long; flat, naked, or with a few scattered hairs. Rostrum broad, strongly 
depressed, its upper surface concave from side to Bide, extremity in the 
form of an obtuse angle. Antero-lateral margins of the carapace with two 
obscure teeth. Chelae of male small, propodos only slightly broader than 
tho carpus, hairy. Ambulatory legs somewhat densely covered with long 
hairs, tarsi long, slender, compressed, densely-haired. Last pair of legs 
somewhat shorter than the preceding. Abdomen of male of five joints 
subequal in length, third rather narrower than the first and second, fourth 
nearly as wide as the third, last broadly rounded at Ibe end; margin 
fringed with very short hairs, some longer ones being scattered on the sur¬ 
face. Abdomen of female with a slight median ridge along its whole length. 

Hof. Lake Pupuke. (Freeh water.) 

The hairs on the legs and carapace appear to be somewhat variable. 

The third (external) maxillipedes are shown in pi. I., fig. 2 a. On them 
are found seta of several kinds ranging from the ordinary plumose seta (c) 
to others strongly serrated on each side (6). 

This species is remarkably near Hymenotoma anttrale, Has well, from Port 
Phillip. From this, however, it differs in the chela of the male which are 
anall, while in H. outtrade they are “ extremely large," 

ISOPODA. 

Genus Sontuloidea, (novum). 

Generic description:—Body not very convex. Pereion much broader 
than the eephalon, increasing regularly in breadth up to the fourth segment 
and then decreasing again. 
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Pleon with last segment large and triangular, emarginate at apex. 
Last pair of pleopoda single-branched, consisting of a single broad squami- 
form plate. 

This genus I have made for an I ho pod of which I took several specimens 
at Timaru, and since then at Lyttelton Harbour. It will, I think, come 
nearest to Ca$sidina> Milne-Edwards ; however, it does not rosemblo C. typa 
so much as it does (’. latistylih, Dana,* the figure of which I liave been able 
to see through the kindness of Professor J. von Haast. According to Mr. 
Miers, <7. latistylix is the samo as C. cmarginata , Gu^rin-Menev., and is 
found at Eorguelon’s Island. \ 

From Cassidina , however, my genus differs in having tko last pair of 
pleopoda unibranched. In (\assidina tho outer branch is presont, but is 
almost rudimentary, while the inner and basal one is large and bfOAd; so 
that Casxidina appears to bo truly intermediate between Scntuloidca and 
some genus such as Zuznra , which has the two branches equally developed. 
Scutuloidea mac a! at a , sp. nov. PL L, fig. 1. 

Head moderately large, transverse, about twice as broad as long, pro¬ 
duced obtusely between tho bases of tho autennsB. First thoracic leg short 
and stout, second long and slender, the rest more like the first though not 
quite so stout, all having the propodos ending in two strongly curved claws. 
Segments of pereion subequal in length. Pleon of two segments, last large, 
triangular, with a wide shallow notch at apex. Last pair of pleopoda each 
consisting of a single broad squamiform plate, more than twice as long as 
broad, nairowing posteriorly, the inner edge conterminous with tho sido of 
tho last segment of the pleon, and reaching vory nearly to the end of pleon. 

Colour—pale yellowish-brown, whole body thickly covered with small 
pmq>le spots. 

Length about £ of an inch. 

I lab . Timaru, among seaweed at north sido of the breakwater; Lyt¬ 
telton Harbour. 

Additional remarks on structure :— 

The eyes are moderately large and placed wide apart at the postero¬ 
lateral angles of the head. 

The upper antenna (fig, la) is considerably shorter than the lower ; 
the three joints of the peduucle decrease in size distally and pass insensibly 
into the flagellum, which consists of but few joints. On the distal portion 
of it *• sensory setae M are found. These at first appear to bo egg-cup 
shaped bodies, having a stout base from which arises all round a curved 
portion forming the cup. But careful focussing will show that there is 

U.S. Exploring Expedition, 1862, XIV.,Cnwteeee, partIL. 784; pi. 62, fig. 12. 
t Trans. Boyal Society, vol. 168 (extra volume), p. 206. 
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another portion stretching out of tho part already described, like a greatly 
elongated egg; this portion is exceedingly delicate and transparent; the 
small dot which marks the end of it is often more easily s$en than the rest. 
(Fig. 16.) 

The mandible bears a three-jointed appendage; the first and second 
joints being equal in length and longer than the third; the last two bearing 
stout setss which increase in length as they approach the distal ends of the 
joints on which they are situated (fig. lr). 

The first maxilla consists of two noarly straight lobos, the inner one 
tipped with slender plumose set®, the outer one longer and larger and 
boaring strong serrated set® at the extremity (fig. 1 d). 

The second maxilla consists of three delicate overlapping plates; the 
two outer ones of which bear similar long simple set® which appear to be 
transversely ribbed (fig. 1 /*). On the third and inner lobe are set®, two of 
which bear delicate filaments near the base only; the others bearing fila¬ 
ments on one side only throughout the whole length of the seta (fig. 1, 
9b 

The maxillipedes have the basal portion long and straight, tipped at the 
end with several moderately strong sot®. This basal portion bears a four- 
jointed appendage, the joints of which decrease in size distally; the first 
three have the distal end produced into a rounded lobe tipped with set®. 

(Fig. 1 h.) 

The first pair of legs (fig. 1 k) is short and stout; the meros is short 
and expands greatly at the distal end, carpus very short, tho dactylos is 
large and bears at tho end two daws, tho terminal ono larger than the 
other which bears a small piece projecting on its inner side (fig. 1 /). 
The large claw appears to be more or less articulated to the rest of the 
daotylos. The second leg (fig. 1 w) is much longer and slenderer; tho 
bases has its inner side fringed with short set®, the meros is longer than in 
the first and expands distally, the carpus is slender and as long as tho 
propodos ; the daotylos ends with two claws (fig. 1 m), the smaller with 
several stiff projections along its inuer edge, ono towards the base of the 
olaw being mnch stouter than the others. The remaining legs are some¬ 
what like the first, though not so stout, being thus more or less interme¬ 
diate in form between the first and tho second. 

The pleopoda or branchial plates have the basal joint broad and sup¬ 
porting two large branchial plates, the inner one being longer than the 
outer and broader at the than at the end i both abundantly supplied 
with long plumose set® (fig. 1 o). The pleopoda all rest in a cavity formed 
by the excavation of the under side of the segments of the pleon, much in 
the seme my as in Sphwroma. 
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Genus Anthurft, Loach. 

(Bite’s and Westwood's Brit. Sessile-eyed Crust, vol. ii., p. 167.) 

Amhura affini >, sp, noy. Plate 1., fig 4. 

Segments of pereion subequal, cylindrical. Head somewhat shorter than 
the first segment of pereion. Antenna short, not quite so long as the head; 
upper much smaller than the lower, consisting of four joints, of which the 
basal ono is the largest, and a very small fifth joint bearing a small pencil 
of sota; lower antenna thick and strong, basal joint large, broad, with a 
groove above in which the upper antenna iests, the inner edge of this basal 
joint is straight and in close contact with that of the antenna on other side, 
along the median line; basal joint followed by three subequal joints, and a 
short, thick, rudimentary flagellum, the joints of which bear seta thickly 
set on one side. 

First pair of legs very strong, not reaching beyond the head; basos very 
thick distally, ischios also thick and strong, meros short, carpus subtri- 
angnlar, produced along the side of the propodos, and bearing seta on its 
distal extremity; propodos thick, ovate, in contact with both meros and 
carpus, palm short with a stiong projection against which the dactylos 
impinges ; dactylos short, strong, and ourved. Remaining legs all similar, 
not subchelate, propodos longer than the carpus and meros together. First 
five segments of the plcon united so closely that the lines of suture cannot 
be distinguished, sixth segment distinct bearing biramous appendages; 
outer ramus of a single joint, half as long as the inner, semicylindrieal 
surrounding the inner ramus, its uppor inner edge serrate and fringed with 
long seta very delicately plumoBO; inner ramus of two joints equal in 
length and breadth, broad, edges fringed with long seta; telson broad, 
round at end, with several long Beta near the centre. 

Colour—pale yellow with blotches of black on the head, segments of 
pereion, pleon and telson. Length about £ of an inch. 

Hab. Lyttelton Harbour. Found on seaweed at low tide* 

This specios is a true Amhura , coming apparently near to A . gracilU , 
from which however it is sufficiently distinct. 

The first pair of legs only are chelate, all the rest are simple; they 
have the dactylos large and strong, the end forming a claw distinct from 
the basal portion; at the base of this claw three or four simple seta 
arise laterally, and a short stout one on the inside. There is also a 
short stout seta on the inner distal angle of the propodos (pi. I., fig. i c 
and d). 

The pleopoda are df the usual form, having a short basal joint bearing 
two equal oval plates with the distal margins setose. Each of these bran* 
obial plates is slightly constricted on each side, half way between the two 
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ends. The first pair of pleopoda are modified so as to form au operculum 
covering the others; one of the plates, the outer I think, is long and broad 
so that it extends along the whole of the under side of the pleon; the inner 
plate appears to porform no special function, it is small and narrow, ap¬ 
parently becoming rudimentary (fig. 4/). The setae on the pleopoda are 
long and fringed on each side with long plumes, which aro exceedingly 
delicate. 

Cubarie rupuloiug, Miers. (Gat. Stalk- and Sessile-eyed Crustacea of N.Z., 

p. 96.) 

This species was described by Mr. Miers from specimens in the collec¬ 
tions of the British Museum. His specimens appear to liavo been imperfect, 
for he neitlior describes nor figures the antenna. 1 havo found it abund¬ 
antly at Eyreton, and also in tho bush at Oxford. The inner antennae ore 
very small and composed of three joints, tho basal one stout, second short 
and narrowing distally, third about twice as long as the second, much 
narrower, with a few short setro at tho end (pi. I., fig. 8 a). Tho outer 
antenna consist of seven joiuts. Tho basal one is short, the second and 
third subequal and rather shortei than the fourth ; the fifth joint is the 
longest, and is longer than tho flagellum, which consists of two joints, tho 
first short, very slightly longor than broad, the second more than three 
times as long as the first and followed by a mi unto terminal joint which 
bears two or three short seta*; tho wholo antenna, but more especially the 
distal portion, is fiuoly hirsute, tho hairs being short •and delicate, much 
more so than can be shown in the figure (pi. L, fig. 8 />). 

In describing the last segment of the abdomen, Mr. Miers say*: “ ter¬ 
minal segment much the broadest at tho base, with the sides at first con¬ 
verging and then parallel/*’ In my specimens the sides after converging 
usually diverge slightly. 

The colour varies considerably. It is usually yellowish-brown with 
darker patches, but some specimens aro uniformly black. 

Over the whole body the integument is covered with peculiar scalo-like 
markings, each scale being usually more or less pointed at the end (pi. I, 
fig. 8 c). 

PkOongria rosea, Koch, (pate’s and Westwood’s Brit. Sessile-eyed Orust., 

vol. ii., p. 460.) 

Iu a previous paper I have identified specimens found at Christchurch 
ssd Eyreton aa this species, and at the same time adduced reasons for 
believing that it oould not well have been introduced from Europe. Since 
♦hen I have found specimens precisely similar in the bush at Oxford, so 
I think there oan be little doubt that it is really a native of New 
Kaaland and has not been introduced. 
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I find that my specimens differ from those described by Messrs. Bate 
and Westwood in one small point, which I had previously overlooked. In 
theirs the upper surface of the body “ is tuberculated, each tubercle emitting 
a minute seta at its top.” In my specimens the tubercles are not very well 
marked, and tho sot®, though certainly very small, are perhaps rather too 
large to be called minute, as compared with tho animal itself. 

1 do not, however, consider this difference sufficient to warrant its 
removal from the European species. 

Genus Plakarthrium, (novum). 

Body much depressed, almost flat. Both antennas having some of the 
basal joints expandod, flat; outer antenna with a flagellum. Cox® vexy 
largely developed. Last pair of pleopoda biramous, lamellar. 

Plakarthrium typicuw, sp. nov. Plato I., fig. 5. 

First two joints of inner antenna much expanded, first sub-rcctangular, 
second Hub-triangular, bearing on its posterior border the third joint, which 
is small and not expanded and is followed by a very small joint bearing 
two or three auditory cilia. Outer antenna with peduncle of five joints; 
the first two small and cylindrical, tho third expandod, triangular, fourth 
expanded, transverse, fifth cylindrical, followed by a slender many-jointed 
flagellum reaching to tho posterior border of the third thoracic segment. 
Eyes small, pluced in the centres of tho two rounded lateral portions of 
the head. Head transverse, about twice as broad as long, entirely onclosed 
by the expanded jointH of the antennre and by tho cox© of the first thoracic 
segment. Thoracic segments sub-equal in length, the central ones being 
rather broader than the first and the last. Cox® very large, lamellar, more 
than half as broad as their segments ; coxa of last thoracic segment reaching 
nearly to the oxtremity of the last pair of pleopoda. First two pairs of legs 
blender, three following pairs Bliort and stout, last two pairs slender, similar 
to the first two, all ending in strong curved claws. Abdomen sub-rect¬ 
angular, showing indications of tliree segments, the last larger than the 
first two together; posterior border concave. Last pair of pleopoda 
apparently arising right at the posterior end of the abdomen, basal joint 
short, flat, about as long as broad, inner branch oblong, inner margin 
straight, outer branch broader, expanding distally. 

Colour—light-reddish brown, with a few small scattered dots of a darker 
brown. Length about ^ of an inch. 

Hob. Lyttelton Harbour, On stems of a brown seaweed, probably 
Kcklonia radiata . 

I do not know where this peculiar Isopod should be placed. In some 
respects it is like Amphoroidea , but it differs very greatly from it in others. 
As yet I have only found it on one kind of seaweed, probably EckUmia 
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radiata . It affords a very good example of protective resemblance, for the 
body being very flat and of a brown colour can scarcely be distinguished 
from the seaweed, to which it closely adhores. It has several appliances 
which enable it to cling tightly to the seaweed; in the first place all the 
legs are furnished at the ends with powerful hooked claws, then on the 
under side of tho basal joint of last pair of ploopoda and round the proximal 
edge of the outer branch are strong hooked seta), and bosides this, on the 
basal joints of all tho logs, on some parts of the under surface of the head 
and in one or two other places, are small projections of the integumont 
which may possibly be hooked seta), though their nature is not very 
apparent, but which cortainly appear to havo tho same function. They 
are shown on tho basal joints of the legs in fig. 6 d and /. 

In the mouth parts the maxillipcdes appear to havo the same form as in 
Spharowa , etc., consisting of a long slender basal portion bearing an ap¬ 
pendage of four joints, none of which is produced into a lobe at the distal 
end. The inaxill© I havo not made out satisfactorily. The mandible is 
long and slender and has a sharp cutting edge of four teeth, and below two 
set© with stout bases. There is no appendage unless a rounded protuber¬ 
ance ou the mandible itself is to be regarded as such (fig. 5 r). 

The branchial plates—pb*oj>oda—rest in a slight hollow formed by the 
arcliiug of the abdomen. Thore appear to ho two distiuct kinds, the first 
(fig. 5 //) consists of a short basal joint bearing two long subuqual joints, 
each of which bears hevernl long plumose set© ; in tho second (fig. 5 h) the 
basal joint is about twice as broad as long, the inner branch is short and 
triangular, the inner edge straight and tho outer one slightly curved, it has 
no set© except a few exceedingly delicate ones along tho inner edge; the 
outer branch is of the same length as the inner, aud is curved so as to fit 
along the curved outer edge of the inner branch, it bears Hhort plumose set© 
along its outer edge, these start about half-way aloug the joint, aud are at 
first very small, but gradually increase m size till tho ond where they are 
largest. 

When viewed from above the last pair of pleopoda appears to be articu¬ 
lated on to the abdomen at its posterior edge, but when seen from below it 
will be found that the basal joint extends anteriorly along tho under side of 
the abdomen, and no doubt belongs as usual to the sixth segment of pleon, 
which is, together with the others, completely united to the terminal one or 
tel son. 

At the end of the abdomen, in the centre, there is a small opening 
formed by the posterior edge of the abdomen being slightly arched and thus 
raised a little above the inner branch of the last pleopod; at this opening is 
a kind of strainer formed by setts on the posterior edge of the abdomen and 
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on the inner anterior angle of the inner joint of the last pair of pleopoda. 
Its function, doubtless, is to admit water to the branchial plates, and at the 
same time to prevent the ingress of sand or other extraneous matter, the 
flow of water is no doubt kept up by the movement of the branehial plates 
themselves. 

All round the outer edge of the coxie, the expanded joints of the antenna 
and the last pair of pleopoda, two distinct parallel borders are to be seen, 
the outer part of the integument being apparently produced beyond the 
inner and more opaque parts. From the inner line numerous short sets 
arise, these soldom reach much beyond the outer lino. (Bee figs. 6 a, 6, k .) 

Genus Limnoria, Leach. 

(Bate's and Wostwood’s British Sessile-eyed Crustacea, vol. ii. f p. 849 .) 

As this genus is new to New Zealand I quote here the generic characters. 

“Oblong-ovate, depressed; antenn© subequal, cylindrical, not longer 
than the cephalon. Pereiopoda nearly alike, slender. Pleon six-jointed. 
Branchial plates nakod. Terminal segment large, semiciroular, with a 
lateral appendage on each side bearing two terminal slender styles.** 
Limnoria srgnis, sp. nov. PI. II., fig. 1. 

Body covered with short set©. Eyes large. Neither antenna longer 
than head, inner oue stouter and louger than the outer, consisting of three 
joints, of which the second is the shortest, followed by a short flagellum of 
about three joints bearing sot© and long simple auditory cilia. Lower 
(outer) antenn© of four joints, the third and fourth subequal and longer 
than the first and second; followed by a short flagellum of three jointB 
bearing simple set©. Mandiblo strong, appendage small, apparently of 
only two joints, the last tipped with a few sot®. Maxillipedcs similar to 
those of L. Hgnoruw , but having the plate at base much longer, narrower at 
base than towards the distal end, extremity rounded, whole marg in fringed 
with short set©. Terminal segment of the tail entire rounded and flattened, 
without central dorsal carina and with the margins not raised. Last 
pleopoda with the inner branch strong, about twioe as long as broad, the 
end and outer margin supplied with set© about as long as the joint; outer 
branch small pointed at the end, and with two or three set© on the outer 
edge near the ond. 

Length —i of an inch. 

Colour-—white, opaque. 

Hub . On seaweed, Lyttelton Harbour. 

This species is very near Limnoria liynonun, the dreaded u Gribble ** 
of Europe, but it differs in several small points already mentioned. It also 
differs in habits; L, lignorum burrows into the wood of piers, piles, etc.; 
but L. ssgnis I found on the roots of Maeroey&Au It is very sluggish and 
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does not move when taken out of the water, even if it is touched, and a 
good deal of extraneous matter is usually found among the short set® which 
cover the body. 

AMPHIPODA. 

Genus Nioea. 

(Cat. Amphip. Crus. Brit. Mas., p. 51.) 

Nicea egregia , sp. nov. Plate II., fig. 2. 

Female .—Body much compressed dorsally; each segment of poreion 
raised into a crest which projects backwards over the succeeding segment; 
first throe segments of pleon produced dorsally into crosts rathor more pro- 
minont than those on the segments of pereion. Crest of first segment of 
ploon extending along the dorsal surface of the coplialou and rising abruptly 
therefrom. Eye moderately large, round. Cephalon produced slightly up¬ 
wards at the base of the upper antenna. Upper antonna shorter than the 
lower, peduncle of three joints noarly equal in length, decreasing slightly in 
size distally; flagellum about as long as tho peduncle, each joint bearing 
long auditory cilia on its under side at the distal end. Peduncle of lower 
antenna with three joints visible, last two equal in length and considerably 
longer than the first, flagellum longer than the peduncle, set® in short tufts 
at the end of each joint. First and second gnathopoda equal in size and 
similar in form; carpus long, sub-triangular, with set® on its inner distal 
angle; propodos oblong not broader than carpus, palm slightly oblique, 
defined by a stout tooth, hairy. Cox® about as deep as their respective 
segments. Pereiopoda subequal rather stout; moros expanded distally and 
produced anteriorly in tho first two, posteriorly in the last three pereiopoda, 
eaoh pereiopod with daotylos long strong and curved with a short seta 
arising on the inner margin towards the end. All the pereiopoda nearly free 
from set®. Of the last three pairs of pleopoda, the first two reach to the 
same point slightly beyond the extremity of the body; the rami are about 
equal in length to the peduncles, and are provided with short strong teeth 
at the extremity and on their upper margins. Last pair of pleopoda 
apparently rudimentary, consisting of two joints rounded and perfectly free 
from set®. Telson concave below, subreotangular, about as broad as long, 
rounded posteriorly, cleft about half-way down. 

Jfab^Differs in having the crests on segments of pereion not so 
prominent ; first segment not produced so much along the head; second 
pnatfopod when fully developed chelate, basos long and narrow, isohios and 
meroi short, carpus apparently united with propodos, which is large and 
prodnosd distally into a fined finger against which tike daotylos impinges, 
daotylos strong, rather blunt at end; the ends of both fingers setose. The 
first pair of gnathopoda same as those of female. 
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Colour—various, greater part of body usually tinged with red but some* 
times with blue, integument tliick and more or less opaque. 

Length about \ inch. 

Hab. Lyttelton Harbour. On soawoed, usually at roots of Macro - 
cyRtis. 

This species is very peculiar in appearance and presents several points 
of interest. 

The maxillipedes are shown in PI. II., fig. 2 iL Both the basos and 
iscbios bear plates, that of the former ending in two rounded teeth, that of 
the latter rounded at the end and with its inner edge setose, tho meros has 
its distal portion produced externally in a rounded lobo past the extremity 
of the carpus, the propodos has its distal and inner margins sotoso, the 
seta? on the innor margin being minutely serrate; tho dactylos is broad, 
subtriangular, and nearly free from acta. 

The peculiar chelate character of the second pair of gnathopoda of male 
appears to be acquired only in fully-devoloped individuals; in smaller 
specimens they are subchelate, with tho palm transverse, as shown in 
fig. 2 g; intermediate forms between this and the fully-developed form 
shown in fig. 2/ are also found. At first sight the carpus appears to be 
absent; I believe that it is joined on to tho propodos, but the evidenco of 
this is not quite satisfactory. Tho sixth segment of the pleon appoars to 
be absent, unless the part that I have described as the basal portion of the 
last pair of ploopoda represents tho sixth sogment itself; if this be the case, 
the last ploopod will be ropreBontod only by a single rounded joint; in 
either case it certainly bears the appearance of being rudimentary and 
useless. 

Genus Hontaguana. 

(J1 fontagua, Spence Bate, Cat. Amphlp. Crust. Brit. Mus., p. 54.) 

As the name Montagna was long ago used by Fleming for a genus of 
Nudibranch Mollusca, I have altered the name of Mr. Spence Bate's genus 
to Monlaguana . 

Generic characters:—“ The superior antenna are as long as the inferior, 
and not furnished with a secondary appendage. The mandibles are not 
famished with an appendage. The maxillipedes are pediform, unguiculate, 
and without, or with only rudimentary, squamiform plates. The first pair 
of gnathopoda are small, subchelate, the coxa not developed into a squami¬ 
form plate. The second pair of gnathopoda are larger than the first, and 
have the coxa very large, squamiform, deeper than the body, and produced 
anteriorly, so as to cover the organs of the mouth; the propodos is de¬ 
veloped upon the same type as in the first pair. The pereiopoda are 
subequal; the coxa of the two anterior pairs are very largely developed, 
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deeper than the body, and produced posteriorly, so as to cover that of the 
following pair of pereiopoda, The posterior pair of pleopoda are styliform, 
uuibranched, the ramus biartioulate. The telsoii is simple and squami- 
form.” 

Montaguana miersii ? 

(? Montaguana mitrsit, Harwell, Proceedings Linn. Boo. N.B.W., vol. iv., p. 823, 
pi. XXIV., fig. 4, and Oat. Australian Crust., p. 220.) 

44 Coxtp of the posterior gnathopoda and the two first pairs of pereiopoda 
much doopor than their respective segments. Superior and inferior antenna* 
suboqual in length, equal in length to the cephalon and first three segments 
of the pereion ; the peduncles stout, rather shorter than the flagella. An¬ 
terior gnathopoda small, the propodos subquadrate, flic palm nearly 
traubverbe. Posterior gnathopoda with the propodos large, cordiform; 
the palm oblique, undefined. Pereiopoda subequal, rather stout. Colour 
yellow with brown markings. Length about in.** 

Uah. Timaru and Lyttelton Harbour. 

Mr. Ilaswell obtained liis specimens at Port Jackson. Mine differ from 
the description and figures given by him in some small points so that I am 
rather doubtful whether they are really the samo species or not. 

The first pair of gnathopoda has the palm more oblique than shown in 
Mr. Harwell's figure. In the second gnathopoda the specimens obtained at 
Timaru differ somewhat from those obtained at Lyttelton, though much too 
close in other respects to be considered as distinct species. The Lyttelton 
specimens are nearest to those described by Mr. Haswoll. The palm, 
though it can hardly bo called defined, yet has two stout setae at the plAce 
where the end of the finger reaches to, ono on each side; on the under-side 
of the propodos towards the base are a few rather long set®, not shown in 
Mr. Haswell's figure; and in the centre of tbo palm is a small sharp pro¬ 
jection. In the Timaru specimens the propodos is much Btouter, palm less 
oblique, and without the small projection at its centre. 

In the last three pairs of pleopoda my specimens closely rosomblo those 
of M. longkornis as figured by Mr. Haswoll. In the figure of M. miersii the 
last pair of pleopoda are drawn with two rami, but this muBt, I suppose, be 
a slip of the artist's. 

Genus Gyproidia, Haswdh 

(Froo. Linn. Soc. N.S.W., voL iv., p. 820, and Oat. Aust. Onset., p. 220.) 

41 Body broad. Pereion and pleon of equal length. Cox® of gnatho¬ 
poda very small. Cox® of the first and second pairs of pereiopoda enor¬ 
mously developed, and oemented together to form broad and deep lateral 
s hi e l ds, concealing almost entirely the gnathopoda and pereiopoda, and 
extending forwards to the sides of the oephalon, and backwards as far as 
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the posterior border of the sixth segment of the pereion, excavated poste¬ 
riorly for the shallow coxes of the third pereiopoda. Coxae of last two pairs 
of pereiopoda very small. Antennas suboqual superior without an appen¬ 
dage. Mandibles with a palp. Maxillipodes unguiculato; both basos and 
ischium armed with small squamiform plates. Gnathopoda suboheliform. 
Pereiopoda Blonder. Posterior ploopoda biramous. Tolson single." 
Cyproidia (?) cra$*a , sp. nov. PL III., flg. 1. 

Eyes large. All the mouth parts and nearly all the lower antennae 
ooncealed by the coxae of the two pairs of gnathopoda and the first pair of 
pereiopoda. Coxfe of first pair of gnathopoda triangular about as deep as 
its segment, extending anteriorly over the mouth parts, posterior edge 
slightly curved. Cox» of second gnathopod and first pereiopod deeper than 
their segments, rather narrow, slightly curved. Coxffi of socond pair of 
pereiopoda enormously developed, much deeper than its segment and ex¬ 
tending posteriorly as far as the posterior border of the seventh segment 
of pereion, excavated above, posteriorly for the shallow coxa of the third 
pereiopod. Coxae of last two pairs of pereiopoda rudimentary, hidden. 
The coxae of the two gnathopoda and the first two pereiopoda united 
together to form deep broad lateral shields which enclose all but the ends 
of the pereiopoda. Upper antenna with first two joints of peduncle stout, 
subequal, the second produced above into a strong tooth, third joint small 
and indistinguishable from the flagellum; flagellum nearly as long as 
peduncle bearing on its under surface long auditory cilia. First joint of 
peduncle of lower antenna large, second joint shorter, articulated to the 
first by a geniculate joint, third joint longer than second but not quite so 
long as the first followed by a short flagellum about as long as the third 
joint of peduncle. Two pairs of gnathopoda equal in size and similar in 
shape, meros and carpus both having the inner distal angle produced into a 
lobe setose at the end, propodos rather small, hairy, some of the hairs on 
the palm strong, plumose at tip, daotylos rather small, slightly curved at 
the tip; the gnathopod appears to be but very imperfectly subchelate. 
Pereiopoda subequal, setae few, short. Of the last three pairs of pleopoda 
the first is the longest, peduncle rather slender, rami slender, lanceolate, 
nearly equal, almost naked, second similar but with rami more unequal, 
last stouter, rami unequal, naked. Telson oval, slightly narrower towards 
the end than at base, margins entire, no seta. Colour— brown. 

Length, about ^ inch. 

Hob. Lyttelton harbour. 

As win be seen from the figure and the description already given, this 
species differs very considerably in the form of the oox© from Mr. HaswelTs 
speoies for which be made the genus; it will most probably form the type 
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of a now genus, but, as I have only had two specimens, both of the snme 
speoies, I profer to leavo it under Mr, Haswell’s genus for the prosent. 
Tho details (fig. 1 a-d) wero takon from a Bmall specimen, and hence may 
not reprohont quite accurately their form in more adult spocimcns. 

Genus Moera, Leach . 

(Cat. AmpUip. Crust. Brit. Mua., p. Ifl7) 

Moera spinosa, ILihwell. (Proc. Linn. Soc. N.8.W., iv., p. 208, pi. x., 
fig. 5 ; and Cat. Aust. Crust., p. 257.) 

“ Posterior margin of tho five anterior segments of tho pleon armed 
with a few acute tcotli or spines ; fourth and fifth segments armed behind 
with acute spines. Coxa much shallower than their respective segments. 
Lateral piato of the third segment of tho ploon serrated posteriorly. Eyes 
long, oval. Superior antenna* more than half tho length of the body ; first 
segment of peduncle as long as the ccplialon and first segment of the 
poreiou ; second rather longer ; third vory short; flagellum as long as the 
peduncle ; appendage nearly half as long as the flagellum. 4 

“ Inferior antenna* more than half as long as the superior pair; third 
segment of peduncle equal in length to the first segment of the pereion ; 
fourth twieo as long as tho third, fifth as long as tho ccplialon ; flagellum 
as long as the fifth Begment of the peduncle. Anterior gnatliopoda hairy, 
carpus rather longer than the propodos; the latter ovate; palm oblique, 
notched. Posterior gnatliopoda with the propodos large, ovate, more 
dilated in the male than in the female, palm defined by a strong acute 
tooth, and armed in the male witli two other prominent teeth. Two anterior 
pairs of pereiopoda sub-equal. Third pair rather shorter than the fourth 
and fifth; basos of the three posterior pairs produced at its postero-distal 
angle; meros, carpus, and propodos serrated and hairy. Fifth pair of 
pleopoda much shorter than the fourth. Sixth pair large, with a stout 
protopodito and two broad-lancoolate rami, the latter serrated and armed 
with seta. Telson double, each half ending in a sharp spine, and armed 
with a bundle of stiff seta. Length 8 lines.” 

Hob, Auckland. 

Of this species I have two specimens, a male and a female, for which I 
have to thank Professor Hutton, He found them in a collection of Mollusoa 
sent him from Auckland. Mr. Haswell's specimens were from Tasmania. 
Ia my specimen of the male the second gnathopod of the right side only 
has the two promiment teeth on the palm, and these are rather larger and 
more blunt at the end than those shown in Mr, Haswell’s figure; tho 
second gnathopod of the left side is like those of the female, having the palm 
"lightly co nvex, and without the two teeth. (See plate IL, fig. 8a.) 

* Xn the Catalogue this is hy an error printed •• appendage nearly a* long as the flagellum." 
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Moeraprtrit>i 9 G. M. Thomson. (TraiiB.N.Z.Inst.,xiv.,p. 280,pl.xviii.,fig.8). 

This species was described by Mr. Thomson from specimens obtained 
at Port Pegasus in the dredge. M I have found it pretty abundantly in Lyt¬ 
telton Harbour at low tide. Tho fetnalo differs from the male in the form 
of the socond pair of gnathopoda. Iu those the carpus is much longer than 
in the male, being slightly longer than broad; it is densely haired, the hairs 
being chiefly arranged in rows ; many if not all these hairs are serrated; 
the propodos is only very slightly broader than the carpus, having tufts of 
setae along both sides and also along the middle, those on the under sur¬ 
face being the most numerous and the thickest. Palm imperfectly defined 
by several strong setae at the point where the tip of the dactylos impinges. 
Dactylos slender, very acute. (See plate II., fig. in.) 

In the male my specimens have the propodos of the gnathopoda less 
hairy than the one drawn by Mr. Thomson, and the dactylos is more blunt, 
being quite rounded at the end. 

The two acute spines on the postcro-dorsal margin of the fourth seg¬ 
ment of the ploon are invariable iu both sexes. 

Genus Harmonia, Jlamell . 

(Proo. Linn. Soc. N.8.W., vol. iv M p. 880, and Gat. Aust. Crust., p. 260.) 

Generic characters : —Cox© not so deep as their respective segments. 
Superior antenn© with an appendage. Inferior antenn© longer than the 
superior pair. Mandibles with a palp. Maxillipedcs unguiculate, sub- 
pediform, provided with a squamiform plate on the basos only. Gnatho¬ 
poda subchelate, unequal, posterior pair very largo. Peroiopoda stout. 
Posterior pleopoda biranious, the rami short, conical. Telson single, 
elongate,” 

Of this genus Mr. Haswell says: 44 This genus, of which I have as yet 
observed but one species, has affinities with 1Eurystheus and Amathia , but is 
distinguished from the former by the form of the telson and the stoutness 
of the pereiopoda, and from the latter mainly by the large size of the poste¬ 
rior gnathopoda.” 

Before noticing Mr. HaswelTs genus I had found the Mowing species, 
and had begun to describe it as a new species of Eurytthsu*. 

Harmonia cramp# , Haswell. (l.c., p. 880, pi. xix., fig. 8.) 

“ Superior antenn© as long as the oephalon and first six segments of 
the pereion, first and second sogments of the pedunole subequal, the second 
narrower than the first, third scarcely distinguishable from the articuli of 
the flagellum; flagellum rather longer than the pedunole. Inferior an¬ 
tenn© longer than the superior pair; peduncle and flagellum subequal. 
Anterior gnathopoda small; propodos ovoid; palm oblique, undefined. 
Posterior gnathopoda much larger than the anterior pair; carpus sub- 
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triangular; propodos irregularly ovoid, palm oblique, excavate, defined by 
a triangular tooth, and armed with aaothor of similar form near the distal 
end. Two anterior pairs of pereiopoda subequal; three posterior pairs 
with the basa oblong twice as long as broad, the other joints very broad, 
the dactylos very stout; fourth pair smaller than the fifth and sixth. 
Rami of fourth pair of pleopoda as long as the protopodite; tkoBC of the 
fifth pair shorter; those of sixth pair very short, couical, armed with a few 
straight set®. Telson simple, conical, compressed. Colour brown. Length, 
& inch." 

Hab. Lyttelton Harbour; Timaru. 

This species is moderately common at Lyttelton Harbour; Mr. Has* 
well’s specimens Are from Pori Jackson. The female differs from the male 
in the form of the second gnathopoda. The first gn&thopoda are like those 
of male, and are shown in pi. H., fig. 6 a . They are very hairy, and at 
the inferior edge of the palm aro two stout set®. The second gnathopoda 
of female are much smaller than those of the male, the carpus is sub* 
triangular and larger than the carpus in the second gnathopoda of male, it 
has its distal and inferior borders setoso; propodos only slightly broader 
than the carpus, long ovato, with small tufts of set® on the two sides and 
on the middle, palm oblique imperfectly defined by a stout seta on each side 
at the end of the dactylos. 

Genus Moera. 

Moera incerta , sp. nov. PI. III., fig. 8. 

None of the segments of pleon or pereion produced into teeth. Cox® 
shallower than their respective segments. Basal joint of upper antenna 
stout, narrowing distally, second joint only slightly longer than the first, 
third joint short; flagellum shorter than peduncle, about as long as the 
basal joint and half tho second; secondary appendage rather more than 
half as long as the flagellum; set® on the antenna short and very fine. 
Lower antenna shorter than the upper* slender; peduncle as long as that 
of upper antenna, last joint of peduncle slightly shorter than the preceding 
joint, flagellum abort, not quite so long as tho last joint of the peduncle, 
set® short and delicate. First pair of gnathopoda having the carpus about 
as large as the propodos ; its outer edge with a shallow notch towards the 
distal end, inner edge densely fringed with set®, small tufts of set® 
scattered over the joint; propodos ovate, not very hairy, palm slightly 
convex, fringed with short set®, imperfectly defined by one or two 
stout short set®; dactylos slender acute, with one or two long set® at its 
base. Second pair of^ gnathopoda very large, carpus rather small sub- 
triangular, propodos very large, subrectangular, slightly narrowed at 
the base, inner margin slightly sinuous, with a few small tufts of set® 
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chiefly on the proximal half; on the outer margin mostly towards the 
distal part are also a few small tufts of set©, but these lie close along the 
joint and are very easily overlooked. Palm transverse defined by a short 
stout tooth and having short stout set© along the whole palm. Dactylos 
thick and strong, not longer than palm. First two pairs of pereiopoda sub¬ 
equal, rather sloudor, last throe broad, increasing slightly in sizo posteriorly, 
basos moderately large subrectangular, anterior edge with a few small seta 1 , 
posterior edgo minutely serrate, a very minute sota arising at each serration, 
mcros broad serrated, with moderately long strong seta), carpus expanding 
somewhat digitally, setose ; propodoB setose on anterior side only, numerous 
strong set© arising at tho base of tho dactylos; dactylos considerably nar¬ 
rower than propodos, ending in two sharp points, the principal one longer 
and more curved than tho other. Inferior edges of first three segments of 
pleon supplied with several small sot©. Posterior pair of pleopoda only 
reaching very slightly heyoiul the two preceding pairs, of which the first 
pair is blender, having tho peduncle considerably longer than the rami, 
rami with long strong set© at tlieir extremities; second pair stouter, rami 
with similar long strong bctte at end; third pair having the nuni broad 
and setose more especially on tho outer edgo. Telson double, each half 
concave posterioily with two long seta? arising from the hollow, and having 
another hollow on the outer side towards the distal end with a single seta 
springing from the hollow. 

Length, about \ of an inch. 

I Jab. Lyttelton Harbour. 

This species is very close to M . quarfrimanus, Dona, JUT. / jrommanus , 
Montagu, M. rimli*, Haswoll, M. truneatipes , Bpinola, but differs from all 
in the form of tho second pair of gnathopoda. In this respect it closely 
resembles M. bUmchardi , Sj[»cnce Bate, but diffors in having the basa of the 
three posterior pairs of pereiopoda dilated, in having the secondary appen¬ 
dage of upper antenna not so long as the primary flagellum, and in other 
points. It also resembles M. tenella % Dana, but that species has the base 
joint of upper antenna “ not stout, second very long; ” the two speoios also 
appear to differ somewhat in the form of the second gnathopoda, and also in 
the length of the posterior pair of pleopoda. 

Genus Podooerus, Leach . 

(Cat. Amphip. Crust. Brit. Mus., p. 252.) 

“ Eyes small, situated on a lobe between the superior and inferior 
antenna?. Superior antenna? having a secondary appendage, which is 
generally very minute. Inferior antenn© robust, the flagellum consisting 
of but few articuli and as stout as the peduncle, the hairs towards the 
extremity being developed into spines, which increase in strength as they 
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approach tho apex, where they becomo curved. Second pair of gnathopoda 
having the propodos (in the male) much larger than that of the first pair. 
Two antorior pairs of pereiopoda short, having the basa very broad. Pos¬ 
terior pair of pleopoda having two varai, one of which is armod with ono or 
moro hooked spines* Telson squamiform." 

Podocerm frequent, sp. nov. Plato III., fig. 2. 

Eye moderately large round. Superior antonna ns long as the inferior; 
first joint of pedunclo stout, next two joints longer, equal in length. Blender, 
flagellum considerably longer than the last joint of peduncle, secondary 
appendage of two or throe joints; the whole of tho inferior margin of 
antonna thickly fringed with long set®. Inferior antonwr slender, last 
two joints of flagellum oqual and longer than tho preceding ono, flagellum 
considerably longer than tho last joint of the peduncle, inferior border of 
antonna fringed with long set® ; spines on flagellum even at the end are 
not much curved and not very strong. First pair of gnathopoda long but 
not very stout, carpus longer than propodos, hairy; propodos ovate hairy, 
dactylos with proximal half of inner edge serrate, distal half smooth. 
Second gimthopod with carpus Hhort, triangular, piopodos large, pi nlucud 
inferiorly into a strong tooth against which the dactylos impinge^, dactylos 
strong proximal half of inner edge sorrated. First two pairs ol pereiopoda 
subequal, stout. Last throe pairs stout, third smaller than the fmu Lh and 
fifth. Last three pairs of pleopoda short all reachii g to the same point; 
first pair the longest, rather Blonder, pedunclo longer thnn tho rami and 
produeod between them into a sharp slightly curved spiuo winch is about 
two-thirds as long as the rami; rami with short tooth on uppoi margins 
curving upwards ; second pair with stout peduncle, rami more slender than 
peduncle, curved teeth on upper uiargius of peduncle anl rami, last pair 
with stout peduncle narrowing at apex, rami small slender, nearly naked. 
Telson with two curved spines, and anterior to theso ono or two simple 
BOtfO. 

Female .—Differs from above in having the propodos of second gnatho¬ 
poda less stout and wanting the strong process, but with two stout sotfo 
towards the end of the palm. 

Length about ^ of on inch. 

Hah. Lyttelton Harbour. 

This species appears closely to rosemble P. validus , Dana, from Rio 
Janeiro, but that species has the inferior antenna' “ very stout.*' 

The process on the propodos of second gnathopoda of malo vanos in 
sise in different specimens, and is often longer and moro distinct than 
shown in fig. 26. 
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EXPLANATION OF PLATES I.—III. 

Platte I. 

Scutuloidea maculata x 12; a, inner antenna x 40 ; b, auditory seta from same, 
more highly magnified; c, mandible x 40; d, first maxilla x 40; e. seoond 
maxilla x 74; /, seta from outer lobe of same highly magnified; g t inner lobe 
of same x 100; h , maxillipede x 40; k, first thoracic leg x 15 ; f, end of 
same x 40; m , second thoracic leg x 15; n, end of same x 40; o, one of the 
pleopoda x 30; p, abdomen from below x 12. 

Hymenosoma lacusirit; a, third (external) maxillipede x 10; 6 and c. different 
forms of setffi from the same, moro highly magnified; d, chela of male x H ; 
e, abdomen of male x 15. 

Cubans rugulosus; a, inner antenna x 40; 5, outer antenna x 10; r, scale-like 
markings on tbo integument x 120. 

Anthura aji/tis ; a. antenmu from above x 23; b, first thoracic leg X 15; c, second 
thoracic leg x 18; d, extremity of same, moro highly magnified; e, abdomen, 
with telson and last pair of pleopoda, from above, x 80; /, first pleopod x 80. 

Plnkarthrium typicum x 12; a, inner antenna x IB; 6, outer antenna X 18; 
r, mandible x 120; d, first thoracic leg x 18; e, extremity of same x 75; 
/, third thoracic leg x 40; g , one of the pleopoda X 80; h, another form of 
the pleopoda X 80; k, last pair of pleopoda x 24. 

Plate II. 

Limnoria segnti • a, antenna' from above x 6M; b , mandible x 120; c, rnaxilU- 
pedo X 120; d, appendage of sixth segment of pleon X 40. 

Nieea ryregia, female x fi; «, portion of flagellum of upper antenna* with audi¬ 
tory cilia x 40; b , portion of flagellum of lower antenna x GO; c, mandible 
x 10; d t maxillipede x 60; r, first gnathopod x 80; /, second gnathopod of 
fully developed male x 18; g % second gnathopod of young male X 18; A, 
transverse section through one of the segments of pereion of male X 15; 
A, extremity of pleon X 80 ; telson, from above X 40. 

Moera epinosa; a, seoond gnathopod of female, which is the same as second 
gnathopod of left side of male x 13. 

Moera petriei; a , second gnathopod of female X 18. 

Harmonic crauipe » ; a , first gnathopod of female X 85; 8, seoond gnathopod of 
female X 85. 

Plate HI. 

Cyproidia (t) crasaa x 80; «, upper antenna, and 6, lower antenna, in position, 
X 70; r, first gnathopod x 70; d, telson and three posterior pleopoda from 
above x 120. 

Podoeeru* frequent x 30; a , first gnathopod X 40; 6, second gnathopod of male 
X 80; c, extremity of pleon x 70. 

Moera incerta x 13; «, first gnathopod X 80; 6, second gnathopod X 80; c 
fifth pereiopod X 80; <f, dactylos of same x 120; e, telson and last pah of 
pleopoda from above X 80. 
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Abt. HI.— Notes on, and a new Species of Subterranean Crustacea. 

By Chables Chilton, M.A. 

[Read before the Philosophical Institute of Canterbury, 6th October , 1882.] 

Plato IV. 

Corrections and Additions to previous Paper.* 

In my previous paper I have stated that the well from whioh the Crustacea 
were obtained was “ not more than twenty-five feet deep.** 1 have since 
found that this is considerably too much, it is really only sixteen or seven¬ 
teen feet deep; since then, however, the well has been filled in, so that it 
is now practically the same as though the pipe had been simply driven into 
the ground as in an artesian well. 

Tho Crustacea still continue to come up, though not so frequently as 
before, and they now vary more, sometimes coming up pretty abundantly 
wliile at other times they aro very scarce; and while previously Calliope 
subterranea (femalo) used to bo much more abundant than any of tho other 
specios, it now, though still more abundant than tho others, does not pre¬ 
ponderate over them nearly so much as before. Next come Crangonyx 
compactus and Cruregens fontanus which occur in about equal numbers, while 
Gammarus fragilie is now the rarest of all. 

From another pump about two or three chains from tho first, I have 
obtained a low specimens of Calliope subterranea (female), and from a third 
pump about a mile and a half distant I got a single specimen of Gammarus 
fragilis, and I have heard of similar animals being seed from another pump 
about a mile distant from the first one, but I have not soon specimens from 
this well. These faots soom to show that the Subterranean Crustacea ore 
fairly well distributed in the district. 

All these wells are sunk in a bed of gravol winch lies immediately under 
the surface soil. Through this gravel water continually percolates, and can 
always be found at tho depth of a few feet from the surface, the depth vary¬ 
ing according to the situation, the dryness of the season, tho state of the 
neighbouring Biver Eyre, etc. I do not think that there » anywhere any 
large connected quantity of water, but I believe that the Crustaoea live in 
the water which percolates through the interstices between the stones in 
the bed of gravel. 

With regard to the origin of these Crustacea one oan as yet only conjec¬ 
ture. Their nearest allies appear to be marine in their habitat. Cruregens 
fontanus would, but for the absence of tho last pair of thoraoie legs, come 
under the genus Paranthura, the speoies of whioh, as well as of the allied 
genus Antkura t are all marine. Besides Cruregens fontanus, I have obtained 


• * On some Subterranean Crustacea," 44 Traoi. N.Z. last.,** voL xiv., p. 174. 
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another Isopod (described in tho latter part of the paper) whoso noarest 
allies are marine. Calliope sul>terrnnea is inconclusive, for we have in New 
Zealaud one marino and one fresh-water species ; it is, however, not at all 
near to C. fluviatilis tho fresli-water species, and certainly has not arisen 
out of that species. 

Gam mams fragilis, again, does not prove anything, for though in New 
Zealand wo havo only one species, a marine one, in Europe somo species 
are marine and some frosh-water. The genus Cranyony.r contains only two 
species besides (\ compactus , mihi, ono <7. suhterraneu * from a woll in Eng¬ 
land, tho other (\ ermanni from warm springs in Kanisciintkn; its noarest 
alliod form, however, is a marine genus, Gammarello . 

On tho whole, both tho Isopoda and tho Ampliipoda are so distinctly 
marine and their fresh-water representatives in New Zoaland ro few, in 
fact only two, Calliope Jin rial Hi* and Tdotea laemtri* , that it is difficult to 
boliovo that the subterranean fauna, which, so far as at present known, 
contains five species, could have arisen from any other than the marine 
fauna. 

Crureyem fontanm .— Sinco writing my previous paper I have obtained a 
great number of specimens of this species - between 40 and 50—and they 
all agree in having the last thoracic segment small and without appendages, 
so that thoro can no longer be any doubt that the form I have described is 
tho adult form. 

In living specimens tho heart can ho distinctly seen through the trans¬ 
parent integumout. It is elongated and extends from tho middle of the 
fifth abdominal segment anteriorly, reaching nearly to the middle of tho 
si vtli thoracic segment. The anterior end of the heart is narrower than tho 
posterior part, and the posterior end is rouudod. There appoar to be three 
openings through which blood flows into the heart; one is ou tho left side 
in the second abdomiual segment; the other two are on tho right side, one 
in the sevonth (last) thoracic sogment, and the other in the third abdominal 
segmont. Theso openings appear to be provided with valves of some kind. 
Blood passes out through tho antorior end of the heart, in the median line 
of tho body, and flows forwards to supply the various ports of the body. 

In my previous paper I havo stated that tho only blind Isopoda inhabit¬ 
ing wells or caves that I could find mention of were two species of a genus, 
C<ccidotca 9 found iu tho Mammoth. Cave of Kentucky and in the Wyandotte 
Cave ; since tlion 1 have found two others mentioned, but I havo not boon 
ablo to got descriptions of them ; they are Titanelhes albas , Schiodte, which 
inhabits caves of Camiola* and Typhloniscus steinii. + J 

• Seo “ Nature,” 18th April, 1872, p. 484. 

f See “Trans. Linn, Soe.,” 2nd scr., vol. I., pt. i., p. 24 (footnote). 

Others ate mentioned in the Zoological liecorda for 1879 and 1880. 
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I have now to add another obtained from the same well as the other 
Subterranean Crustacea that I have described. 

Genus Phreatoious, (novum). 

Body long, sub-cylindrical, laterally compressod. Upper antenna 
short, lower long, with flagellum. Mandible with an appendage. First 
pau* of legs subchelato, others simple; first four pairs articulated to 
body at the anterior ends of their segments and directed forwards, 
last three articulated at posterior ends of thoir segments and directed 
backwards. Ahdomon long, of six distinct segments, last joined to 
tolson. Sixth pair of pleopoda biramous, styliform. Telson large, sub- 
conical. 

Phreatoicus lypu'tts, sp. nov. PL IV. 

Eyes not visible. Upper antenna about half as long as tho peduncle of 
tho lowor antenna, consisting of about eight joints, podunclo not distinguish¬ 
able from the flagellum, last three or four joints thicker than the preceding. 
Lower antenna about three-fourths as long as the body, peduncle of five 
joints, first two short, third longer but not so long as tho fourth, fifth 
nearly as long as tho third and fourth together. First pair of legs subchelate, 
propodos rather small, palm oblique, defined by densely luiirod knob; 
finger strong, hairy; next throe pairH of legs subequal, rather stout; labt 
three longer, setose, increasing regularly in length from before backwards. 
First segment of pereion only about half as long as the socond, remainder 
subequal. Ploon two-thirds as long as pereion, first segment small, next 
threo subequal, fifth largo, about as long as tho preceding three together, 
tho second, third, fourth and fifth segments having tho integument pro¬ 
duced iuforiorly, and the inferior odgo fringed with short stout setie. Sixth 
segment joined to telson and bearing a pair of biramous pleopoda; poduucle 
longer than rami, outer rarnuB shorter than inner. Telson largo, sub- 
conioal, deeply concave below, inferior odgo irregularly serrate and fiingod 
with very short setae ; regularly rounded above, extremity projecting back¬ 
wards, with short setm on tip, and a stout one on each side of the 
base. 

Colour—transparent. 

Length, about half an inch. 

Hah . Pump at Eyrcton. 

Additional remarks on structure:— 

The upper antenna (pi. IV., fig. 2) is peculiar in having tho last three 
or four joints considerably thickened, the thickening being chiefly due to 
the increased thickness of the integument. Small simple auditory cilia are 
found on the under side of the antenna (fig. 2 a). 

The lower antenna (fig. 8) has already been sufficiently described. 
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The mouth parts are shown in position in fig. 4. In front is the 
labrutn (a), the end of whioh is densely beset with fine set® projecting 
radially from the tip as oentre. When dissected out the labrum appears to 
oonaist of two plates each more or less triangular (fig. G). 

The mandible is strong, it bears a three-jointed appendage, second joint 
the longest, third fringed on one side with set® projecting perpendicularly 
to the joint and increasing regularly in size towards the distal end of the 
joint. There is a large molar tubercle, the end of which seems to boar 
rows of short set®. 

The cutting end of the mandible consists of two sharp teeth, one longer 
than the other; below this thero is a movable portion also ending in sharp 
teeth, and below this again a double row of strong set®. (Bee fig. 6.) 

The first maxilla (fig. 7) consists of two plates, the outer longer than 
the inner, bearing at the end strong set®, some of which are branched, the 
outer odgo and inner portion thickly covered with long very fine set® ; the 
inner lobo bears on the rounded end several long set®, somewhat separated 
from each other, each plumoso more especially towards the end ; the distal 
and inner portions thickly covered with fine set® similar to those on the 
outer lobo. 

The second maxilla (fig. 8) consists of a stout basal portion bearing 
three overlapping plates: on the outer plates are long set®, each bearing 
short pieces projecting at right angles to the seta. (See fig. 8a.) 

On tlio third and iunur plate are long plumose set®, and on the inner 
edge of the base is a row of long plumose sot® similar to those on the inner 
lobo. The whole of the inner lobe, tho inner portions of the two outer 
lobes, and borne parts of tho base, are covered with fine set® similar to those 
ou the first maxilla. 

Tho maxillipedo (fig. U) bears at the base an irregularly rounded plate 
(fig. 4/) which probably ib homologous with a similar plate found in Idotea 
and Jshnnorin; the basal joint is long, its inner edge towards tho distal 
end is fringed with long plumose set®, and there is a lobe apparently con¬ 
nected with the first joint; this lobe bears plumose set® on the inner odge, 
and simx>lo set® on the outer side and distal end. The other joints of the 
maxillipedo present nothing remarkable, and their form oan bo best under¬ 
stood from tho figure. \ 

The cox© of all the legs can be readily seen to be simply the basal joints 
of tho legs. In the first four pairs of legs the coxa projects slightly for¬ 
wards. and is tipped with a few short set®; in the last three pairs it projects 
backwards similarly. (See fig. 11.) 

In the first pair of legs the distal end of the meros is produced 
anteriorly and is fringed with set®, the carpus is longer than broad and 
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has a tuft of set© on the inner edge, the propodos is not very large; in 
the centre of the palm are a few short hairs set on the tip of small teoth- 
like projections. The other logs present notliing remarkable; tho last 
threo are abundantly covered with long stout set® (see fig. 11); in all the 
dactylos is slender and the end forms a distinct claw having sets arising at 
its base (fig. llu). 

In the pleou a somewhat remarkable feature is presented by tho Beg* 
monts (except the first) having the integument produced downwards as in 
the first three segments of the pleon in Araphipoda, thus forming lateral 
shields protecting the pleopoda. Tho fir&t pair of pleopoda differs from the 
others; it consists of a small basal joint boaring two oblong plates, the 
large ono having a few set® at tho end (fig 12). It appears to form an 
imperfect operculum for tho other pleopoda. In the others there is a basal 
joint as before; from this spring two lobes, the smaller oval with margin 
entire, the larger sub-oblong, inner edge fringed with simple sot© and 
bearing at the end auotber small joint fringed with plumose set® (fig. 10). 

Tho sixth segment of pleon is united to the tclson, its inferior edge 
bears four strong slightly curved set®. The sixth pleopod is more hke one 
of tho last throo pairs of pleopoda in Amphipoda than anything I know of 
among the Isopoda; tho uppor surface of the peduncle is broad and slightly 
concave, tho outer uppor edge fringed with set®, while the inner upper edge 
is straight. At tho end of tho peduncle there is one strong seta below and 
two or throe above, the rami are sharply pointed and boar both stout set® 
and longer fine hairs (fig, 14). 

Throughout the whole of the body and the appendages the integument 
is covered with very short sefcr arranged more or loss regularly in inter¬ 
rupted rows. These set® arc very small and can scarcely bo seen without 
a £-in. objective (fig. 15). Besides this along the dorsal surface are scattered 
a few long fine hairs. 

The Alimentary canal is generally full of black matter of some kind,— 
food, I suppose,—and henoo can be readily scon through the transparent 
integument. It is shown in fig. 1. 

The animal I have thus described is interesting and important, because 
it combines characters belonging to different groups. In the elongated 
form of the body, in the autenn® and in the plate at the base of the maxilli- 
pede, it rosembles IdoUa , it differs vory much from this genus, however, 
in the form of tho abdomen and in the fact that the mandible has an 
appendage. In this latter respect and in the cylindrical olongate body it 
(resembles Anthura and Patamthura , and it thus to a certain extent serves 
to connect the Anthurida with the Idateida. In the long abdomen com¬ 
posed of separate segments it differs both from the Anthuridm and the 
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Idoteuioi and approaches the Tanaitla . The legs consist of an anterior 
scries of four, and a posterior series of three, and this, according to the 
figures given by Bate and WoRtwood, appears to be the case with the 
Tanaula, This peculiarity is also possessed by the Amphipoda to which 
Phrcatoicus has a considerable superficial resemblance due chiefly to the 
flattened form of tho body, best seen in the abdomen, and to the fact 
that the segments of the ploon have tho integument produced downwards, 
but also to tho Amphipodan facies of tho legs and the last pair of pleo- 
poda. 

The precise place of Phrcatoicus in any system of classification cannot 
as yet be indicated with certainty, but one thing is made oloar by the dis¬ 
cussion, viz., that Thrmtoirusy possessing as it does affinities to several dis¬ 
tinct groups, must bo of very considerable antiquity. 

Tho occurrence of this species has been somewhat remarkable. Ever 
since January, 1881, I have collected or had collected for mo all the 
Crustacea that were observed to come up; nothing now was found until 
tho beginning of September, 1882, when a single specimen of Phrcatoicus 
was obtained, and in the short timo sinco then six other spocimons havo 
boon found. 


DESCRIPTION OF PLATE IV. 

Vhreatoinus typicus. 

Fig. 1. Lateral view of tho animal x 5. 

2. Upper antenna x 30; a, auditory odium from the same, more highly magnified. 

3. Bako of lower antenna X 13. 

1. Side view of the head, allowing the mouth organa in position, X 15; a, labrum; 
by mandible with appendage ; c, the two lobes of first maxilla; </, second max¬ 
illa ; Cy maxillipode with /, the rounded plate at its base. 

3. Maudiblc, view of inner side x 80. 
fi, Labrum X 30. 

7. First maxilla X 30. 

8. Second maxilla x 80; a, seta rom middle lobe of same, more highly magnified 

9. Maxillipedo x 80. 

10. Hiatal portion of first thoracic leg X 80. 

11. Seventh thoracic leg x 13 ; a, end of same X 80. 

12. FirHt pair of plcopoda x 13. 

13. Second pair of pleopoda x 15. 

14. Extremity of abdomen, side view, X 14. 

15. Portion of the integument x 120. 
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Art. IV .—(hi the New Zealand Oopepoda. By Geo. M. Thomson, F.L.S. 

(Read before the Otago Institute, Vth May , 1682.) 

Plates V. to XT. 

In the N.Z. Inst. Trans., Vol. XI., pp. 258-259,1 described two species of 
Entomostraca belonging to the Order (Jopopoda—viz., Cyclops nora-zra- 
landuB and Arpaeticus bairdii . I had numorous other forma in my collec¬ 
tion at the time, but, from want of text-books on this little-known order, 
was unablo with any certainty to work them out. This difficulty having 
been in great measure overcome, 1 am now enabled to contribute 
a little information to our knowledge of this interesting group of 
animals. 

The forma described in this paper havo boon obtained from only a few 
situations, the marine species being either from rock-pools or shore-kelp 
along tho coast, or taken by the drrdgo in Otago Harbour at a maximum 
depth of 0 fathoms. Small as the number of species already identified is, 
they show a remarkable approximation to European forms. As the litera¬ 
ture of the subject is not readily accessible to members of the N.Z. Institute, 
I make no apology for introducing generic characters. The classification 
followed is that adopted by Brady in his beautiful “ Monograph of the 
British Copopoda,” recently issued by the Bay Society. 

Of the 8 families represented in the British fauna, I havo only met with 
representatives from 4—namely, Calauida?, Cyclopidre, llarpaclicid® and 
Artotrogidie. 

(Note.—Four specioe of Oopepoda wore obtained by Dana near New Zealand, and are 
described in the “ Crustacea of tho U.S. Exploring Expedition (1855)they are Pontella 
valida, PonteUina simplex, Sapphirina gemma und Miracia gracilis). 

Fam. CAL AN IMS. 

Bub-fam. Calaninj®, Dana. 

Eye single, composed of several lenses; thorax and abdomen long and 
slender; rostrum (if present) slender, and usually fuscate; anterior an¬ 
tennas 24-25-jointed. v 

Genus Boeckia,* gen. nov. 

Body elongated, compressed; head not distinct from thorax. Abdomen 
consisting of fivo segments in the male, and of 1 ree in the female. Bight 
anterior antennas of the male genioulated. Posterior antennas two-branched, 
the secondary branoh having four small intercalated median joints. Man¬ 
dible^ large, with a sharply toothod cutting portion, and a broad palp; the 
latter bears two branches, one four- and the other three- (or two-) jointed. 
Maxilla famished with numerous strong marginal plumose seta. Anterior 

* In honour of Axel Boeck, author of several works on Oopepoda. 
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footjaws broad, Botre numerous; posterior pair much elongated, terminal 
portion five-jointed, and furnished with several set® of moderate length. 
Five pairs of swimmiug feet, all two-branched, aud each branch of the first 
four pairs three-jointed and almost similar; fifth pair with both branches 
throe-jointed in the female, but outer branch two-jointed in malo, with a 
long terminal curved (apparently prehensile) claw, inner branch some¬ 
what rudimentary, ono-jointed. Ovisac singlo, borne in front of the 
abdomen. 

It is with some hesitation that I advance this now genus, but as tho 
chief systematise who have studied the Calanuhr treat the structure of the 
inner branches of tho swimming feet as of primary importance in the classi¬ 
fication of the genera, no other eourse was open to mo. The genus belongs 
to the same section as huts (Bocck), and ('wtropages (Krdyor). Tho former 
is its nearest ally, but differs in having tho inner branch of tho fifth pair of 
ioet in the female oue-jointed, while in the malo tho outer branch consists 
of two, and tho inner of one or two joints. In ('entrop<ufeB t tho strong 
bristles on the anterior footjaws point to its affinity with the sub-family 
Pontcllhur , and tho outer brunch of the fifth pair of feet in the male is 
dovelopod into a powerful grasping claw on tho right side only, while the 
inner branch is normally throe-jointed. 

1. lioeckia triartirulata f sp. nov. PI. VI., fig. 1, 

Body elongated, rounded above, last thoracic segmont produced into a 
strong spine on its infero-posterior margin. Anterior an tenure almost as 
long as the body; that of tho male on the right side swollen in the middle, 
hingod between the 19th and 20th joints, and bearing denticulated plates 
on tho inner face of the 18th and 19th joints above, and on the 20th joint 
below the hinge; spinos and setre rather few. Fifth pair of feet in the 
female somewhat similar to preceding pairs, but with tho middle joint of 
the outer branch produced internally into a strong toothed spine (in this 
respect resembling to some oxtent Centropages typicus ), inner branch rather 
reduced in size ; in the male the outer branch is distended and two-jointed, 
with a long terminal curved daw, which is longer and more slender on the 
left than on the right side. Caudal segments about as long as last abdo¬ 
minal segments, and bespng five densely plumose rigid setre, which are 
shorter than the abdomen. 

Length (including caudal set®) ^ inch; spread of anterior antennre, 
\ inch. 

llah This interesting species was obtained in shingle-pits (fresh 
water) at Eyreton, in the North Canterbury District, by Mr. Ohas. Chilton. 
Most of the specimens are reddish in colour, but tho colouration is very 
variable both in intensity and localisation. 



* G. M. Thomson. — On the New Zealand Oopepodi. 95 

(P.tf.—The generic name Boerkia was, I find, originally proposed by 
Dr. Brady for a species of Lichomolyua (L. arenicolua), but as it has lapsed 
for that species, it may stand for tho above. Iu suggesting it, I was quite 
unaware that it had been already employed). 

Fam. CYCLOPIDiE. 

Genus Thorellia, Boeek. 

Body expanded in front, tapering posteriorly. Anterior antenna* many- 
jointed, much shorter than cephalothorax; posterior pair 4-jomted, without 
a secondary branch. Mandibles dilated at the extremity; palp tubercular, 
bearing two filaments. Maxillte bearing several strong apical teeth and 
marginal set®. First pair of footjaws 4-joiuted, slender, armed with 
long marginal spines and seta). Second pair 4-jointed, prehensile, 
terminating in two hooked claws. First four pairs of feet 2-branelied, 
each branch 8-joiutod. Fifth pair rudimentary, reduced to a single 
branch. 

1. Thorellia brunnea , Boeck, var. antarctica . PI. V., figs. 15-19. 

Cephalothorax as broad as long, rounded in front; rostruip short, 
obtuse. Segments of thorax rounded at the sides, much broader than long; 
abdomen very long and narrow. Anterior antenna? about two-thirds as 
long os oopholothorax, 21-jointed, first joint the largest, as broad as long, 
next 8 much broader than long, 11th to 19th about as broad as long, 20th 
longer, and last about twico as long as broad; the first about three times 
as broad as the last; setae numerous on tho first nine joints. Posterior 
antenna 4-jointed, about half as long as the anterior pair. Mandiblo with 
numorous teeth on the dilated apex. Anterior footjaws 4-jointed, bearing 
numerous curvod spines and setao; 8rd joint with a branched appendage. 
First four pairs of feet furnished with peculiar lancet-shaped spines on the 
outer margins and extremities; fifth pair with a minuto basal joint; second 
joint elongated, with one lateral and two terminal spines. Caudal setaai 
densely plumose; middle one as long as the abdomen; outer about three- k 
fourths as long. 

Colour—semi-transparent, except the caudal segments which are tinged 
with dark red. Length (including caudal sets) ^ inch. 

Hab . Dredged in Otago Harbour in 7 fathoms. 

This differs from tide figure of Thorellia brutmea in Brady's Monograph 
(vol. i., pi. 16) in a few immaterial points. The anterior antenna is not 
eo continuously setose throughout its length, and the fifth pair of feet has 
three long simple spines, in place of the lancet-shaped spines figured by 
Brady. In all other respects, except colour (which is a varying feature of 
no value in this species), our form agrees with the common European 
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Genus Cyclops, Muller. 

Anterior antennas formiug hinged clapping organs in the male* Pos¬ 
terior autonmo 4-jointcd, without a secondary branch. Mandible dilated 
and toothed at the extremity, palp minute beating two long seta?. Maxilla) 
strongly toothed, fiwimnnng-foet with both branches 8-joint ed.'* 
a. — Antenor tmtenmi 17 -jointed. 

1. Ciplops (fi(j<n, Claus. PI. IX., figs. K-10. 

C qiqux, Clan*. Pig frail*benden Copopodon (1868), p. 100. 

Anterior antenna' reaching to third segment of the body, tapering in 
width somewhat uniformly, relative* length of joints ns follows .— 

1, 2, 3, 4, .0, 0, 7, 8, 0, 10, 11, 12, 13, 11, 13, 10 , 17 ^ 

16. 15 3 8. 3. 3. 0 3. 3. 3. 4. 4. 3. 4. 5 8. 8. 

last joint touuuiatod by about six seta*. Posterior antenna) Btrongly 
devtloped. Mandibles strongly toothod. Seta? of the swimming foot 
densely plumose ; spines pcctimitoly toothod. Fiftli foot 2-jointod; basal 
joint blond, bearing a single long seta at the outer angle ; second joiut 
longer, narrow, with a long and a short seta. Abdominal segments 
pectinately toothed on their posterior margins. Caudal segments about 
8 times as long as broad, slightly exceeding in length the three preceding 
abdominal segments. Central caudal seta* longer than abdomen; outer 
three-fourths ihe length of central; mner very Bhort. Longtli fa inch. 

JJab. Tomahawk Lagoon, near Dunedin. 

Our form agrees in all respects with the European speoies, and the 
description is almost a reproduction of that in Brady's Monograph, vol i., 
p. 105. 

/].— Ante* far antenna 14 -jointed. 

2. Cyclops nover-zeafandfa , G. M. Thomson. (Trans. N.Z. Inst., vol. xi., 

p. 268.) 

Numerous specimens (all males) were sent to me from Canterbury by 
'Mr. Charles Chilton. 

y.— Anterior antenna: 12 -jointed. 

8. Cyclops serrulatus , Fischer. PI. XL, figs. 19-22. 

Cophalothorax oval, not greatly exceeding in length the rather slender 
abdomen. Anterior antenna? reaching to the middle of third body segment, 
tapering gradually to the extremity; the relative lengths of the joints being 
about as follows:— 

L *1 g. 4,_6,_6, 7, 8, 9, 10, 11, 12, 

20. 7. 6. 12. 8. ~~6. 10. 16. 18. 17. 23. 22 

Fifth pair of feet very small, 1-jointed, subtriangular, dilated outwards, 
bearing 2 seta) and a ciliated lancet-shaped spine. Caudal segments much 

* See “ Tram. N.Z. Inet.,” vol. xi., p. 258, 
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(4 to G times) longer tliau broad, about as long as two last abdominal 
segments ; outer margin fringod with a row of fine tooth. Innermost tail 
sottt> considerably longer than abdomen. 

Length ^ of an inch. 

llah. Tomahawk lugoon, near Dunedin. 

My specimens are rather larger than the European form, but in all 
points of structure agree closely with Dr. Brady’s description and figures, 
e .—Anterior antenna 8 -jointed* 

4. ('yclujts ehiltom , n. sp. PI. IX., figs. 11-19, 

Ophalothorax narrow-oblong in form, last segment hardly wider than 
abdomen ; first segment three-fifths of the length of the wholo; rostrum 
very short. Abdomen slender, Biiboqual with cephaiothorax in length, 
segments about as broad as long, surrounded by rings of minute comb-like 
teeth. Anterior antomne throe-fourths as long as the first sogmont of the 
body, rather stout, joints tapering to tlio extremity, first about four times 
as broad as fbo last; relative* lengths as follows : — 

1, _3,_ 4, _-i, JV,_7^_H, 

1H 10. 7 16 7 0. 11. JO. * 

set© tolerably numerous on the first four joints, last joint with 4 (sometimes 
5 or G, some very small) terminal sotie. Posterior antenna? large ; the long 
seta on the basal joint almost smooth. Mouth organs very small. First 
four pairs of legs with strong spines. Filth foot very small, 1-jointod (?), 
bearing 8 spines, the lower one of which is plumose, (vandal segments 
about 8 times as long as broad; central caudal setie throe-fourths as long 
as abdomon. Length, r V inch. 

dab. Numerous specimens obtained in gravel pits at Eyreton, by Mr. 
0. Chilton, after whom I havo named it. 

Quite distinct from the two other specios characterized by tlic 8-jointod 
anterior antenna*, viz., C. cramcornis , Mullor, and (\ mayniccps, Lilljeborg. 
t .—Anterior antenntr 6 -jointed. 

5. Cyclops <r<juoreus 9 Fischor. Pl. XI., figs, 10-18. 

Body gradually attenuated from bofore backwards. Anterior antenna* 
much shorter than first sogmont of thorax, stout at the base, and only 
slightly tapering towards the apex ; 1st and 2nd joints stout, suboqual, 8rd 
short, 4th tho longest, 5th short, fith about twice as long as 5th ; the fol¬ 
lowing represents the relative lengths of the joints in the majority of my 
12 8 4 5 6 

specimens (females) —5 ~ia~ 7 ' _ ii Mandibles dilated at the apex aud 

divided into several slender sharp teeth. Maxi]he strongly toothed. Foot 
of the 1st pair short, and furnished with rather short setae. Fifth feet bear* 
ing a triangular joint, dilated towards the extremity, and furnished with 8 
7 
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spines and a short seta. Abdomen Blonder, first joint about equal in length 
to the two following • last segment much shortor than preceding; caudal 
segments nearly as broad as long. Longest caudal seta equalling the abdo¬ 
men in length , outer and inner very short. Length, ^ of an inch. 

Ilab . Tomahawk Lagoon, near Dunedin (several specimens). 

The above description is almost that of Dr. Brady ; my specimens 
differ from his in hardly any respect but the form of the caudal forks. 
Any other differences are unimportant. 

Fam. H ARPACTICID jE . 

Sub-fam. Amymomin;!?. 

Genus Amymome, Claus. 

“ Body much compressed. Dorsal margin very convex. Head and last 
thoracic segment very large, produced ventrally and approximating so as to 
give a more or less circular outline to the animal. Abdomen very short. 
Head united with the fust thoracic segment. First pair of antennso elon¬ 
gated, 6- or 8-jointed; second pair 8-jointed, and bearing a small 1- or 
2-jointcd secondary branch, last joint clawed. Mandible palp l-branched ; 
maxillar palp elongated, 2-jointed. First foot-jaw slender, 8-jointod; 
second much elongated, 2-jomted, and forming a btrong grabping hand. 
First pair of feet not prehensile, 2-branched, each branch consisting of a 
single joint; second, third, and fourth pairs with both branches 8-jointed. 
Fifth foot in the female composed of two, in the male of ono, joint. Integu¬ 
ment excessively tough and coriaceous, usually cellular or areola ted.” 

The animalb forming this genus differ from all others of the family to 
which they belong in being laterally comprossed. In fact their appearance 
is so remurkablo that, until their structure is examined in detail, their 
affinities w T ould never be suspected. Other prominent cbarocteristics of the 
genus are the relatively large posterior foot-jaws, and the strongly-marked 
punctations of the intogument. Tlie occurrence of the genus in these seas 
is very interesting, as hitherto it has not been observed, as Brady remarks, 
outside tho European aroa. 

1. A . clawn f n. sp. PI. V., fig. 1. 

First segment of body greatly produced downwards and posteriorly to an 
almost acute point on each side; four succeeding thoracic segments only 
about one-fourth tho dopth of the first, and together hardly exceeding it in 
length; two anterior abdominal segments large, produced downwards, the 
first forming a wide expansion, winch nearly meets the first body segment, 
the second ending in an obtuse point; remaining abdominal segments very 
much abbreviated; caudal set© minute. Eye large, very difficult to dis¬ 
tinguish satisfactorily. Anterior antenn® 6-jointed, about as long as the 
first segment of the body; first and seoond joints subequal, third about half 
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as long, remainder short; all mojg or less setose. Posterior antonnee 
about two-thirds as long as tho anterior, slender, 8-jointed, terminating in 
long claw, somowhat like an elongated fourth joint; set® few. Mandible 
tout, strongly toothed; palp 2-jointod, with two set® at the articulation of 
the second joint, and threo at its extremity. Maxill® (?) not satisfactorily 
made out. First pair of foot-jaws 8-jointed, rather stout, last joint 
2-branchod, each branch furnished with several set®. Second foot-jaws 
vory long, terminating in a powerful clielato hand, which is directed for¬ 
ward ; this hand is articulated almost at right-angles with tho previous 
joint, and is furnished at its lower proximal end with 5 comb-like teoth; 
palm minutely serrated ; claw as long as tho hand, strongly curved. First 
pair of thoracic feet shorter than succeeding pairs; branches l-jointed, 
furnished with set® of nearly equal length with thornselves ; three succeed¬ 
ing pairs long and slondor, branches 8-joiuted, ciliated on their anterior 
margins, furnished posteriorly with long somowhat plumose set®; last 
pair with tho inner branch considerably distended. Fifth pair (?) l-jointed, 
conical, terminating in a single seta. Length, inch. 

Colour—palo brown ; integument closely punctated, particularly on the 
cophalic and dorsal portions. 

Hah . Numerous specimens wore obtainod by tho dredge in Otago 
Harbour in about 5 fathoms. 

This species cannot be mistaken for any other hitherto dosoribed; it is 
nearest A . spkerica , Claus, but is sufficiently distinguished by the remark¬ 
able form of its abdominal segments, by the 6-jointed anterior antenna, and 
by (he form of the chelate hand of the second pair of foot-jaws. 

Sub-family Canthocamptine^, Brady . 

Genus Dlarthrodes, n. gen. 

Anterior antenn® 9-jointed ; secondary branch of the posterior antenna 
l-jointed. Mandible-palp simple 2-jointed. Second foot-jaw forming a 
prehensile clawed hand. Outer branch of tho first foot very short, 2-jointed; 
inner branch 8-jointed, the first joint greatly elongated, second and third 
very short; second, third, and fourth pairs of feet with both branches 
8-jointed; fifth pair 2-jointed. 

1, Dinrthrodes nova-xsalandia, n. sp. PI. VIII., figs. 15-22. 

Body somewhat tumid; abdomen much narrower than cephalothorax. 
Anterior antenna tapering, rather densely setose, the relative lengths of the 
joints being as follows:— 

1, 2, 8, 4, 5, 6, 7, 8, 9. 

16. 16. IS. 10. 5. 6. 6. 7. 4. 

Posterior antenna 2-jointed; last joint bearing ftve terminal and two 
small lateral seta; basal joint with a small l-jointed appendage bearing 
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three Beta?. Mandible rather stout, palp 2-jointed, last joint small with 
4 terminal seta. Anterior foot-jaw terminating in two rather feeble parallel 
claws. Posterior foot-jaw 2-jointed, terminated by a long, narrow, curved 
daw. Innor branch of first feet with a long slender basal joint, with 
a few comb-like spines at tho extremity of its outer margin, second and 
third joints coalescent, short, terminated by n long, straight, slender 
claw; outer branch with a strong spine on the basal, and four on tho 
terminal joint. Three following pairs of feet somewhat similar, with both 
branches 8-jointed; outer branch tho longost, furnished with stronger 
spines and setae than the innor. Fifth pair of fret with the basal joint 
much dilatod, and hearing six soto) on its truncated extremity ; second joint 
small, with five seta 1 . Caudal segments short and broad; innor tail setae 
longer than abdomen; outer about ono-fourth shorter than inner. Length, 

of an inch. 

llab. Otago liarbour, dredged in 7 fathoms among kelp. 

Gonus Merope, n. gen. 

Body slender, elongated, posterior margins of the segments fringod with 
lino teeth; abdomen only slightly narrower than thorax. Anterior antenluo 
short, few-jointed. Posterior antenna? without a secondary branch. Mouth 
organs (?). Anterior foot-jaws small, with soveral digitiform processes; pos¬ 
terior pair forming a slender clawed hand. First pair of feet with both 
branches 8-jointed; middle joint of inner branch very long, terminal joint 
bearing two slender claws; next throe pairs with tho inner branch formed 
of one joint, bearing two slender seta). Fifth pair as long as preceding, 2- 
jointod. 

This genus approaches very near Cletodes (Brady), but differs in the 
structure of all the swimming legs. I advance it only provisionally how¬ 
ever, as it has been founded on the exammation of a single specimen. 

1. Merope harnata , n. sp. PI. X., figs. 22-27. 

Body about five times as long as broad, much constricted between each 
segment. First segment (cephalo-thoracio) about three times as long as 
succeeding ones, front almost truncate, posterior margins produced into 
hook-like wings. Anterior antennas C-jointed, rather stout, not so long as 
first segment of body, sparingly setose, second joint longest and Btoutest; 
posterior pair rather long and slender. Inner branch of first pair Of feet, 
with the basal joint minute, middle joint very long and unarmed, terminal 
short and slender; outor branch only about one-third as long as inner, 
joints subequal, last bearing five geniculate seta. Outer branch of next 
three pairs normal, inner very short in second pair, about twice as long in 
fourth. Fifth pair strongly curved, the basal joint bearing two branches, 
one normal, foliaceous, bearing about 6 marginal and terminal seta, the 
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other rudimentary, 1-jointed, with a singlo terminal seta. The caudal seg¬ 
ments are short, and the seta? singlo, hardly longer than their segments. 
The goneral colour of the animal was a rather doop shade of pink, which 
was most pronounced at tho sides of the segments. Length, ^ of an inch. 

Hab. A single specimen taken by tho dredge in Dunedin Harbour. 

Genus Laophonte, Philippi . 

Body slender, elongated; posterior margins of tho segments usually 
pectinately toothed. Anterior antennas 4-8-jointed ; posterior pair with a 
small 1-jointod secondary branch. Mandibles with a small 1-jointed palp; 
maxilla with a well-developed digitate palp. Anterior foot-jaws strong, 
with several marginal digitiform processes; posterior pair forming a clawed 
hand. Feet of 1st pair with tho outer branch short, 2- or 8-jointed, and 
with few, feoblo set©; inner branch 2-jointcd, first joint very long, socond 
short and terminating in a long movablo claw. Next three pairs with the 
outer branch 8-, tho inner 2-joiuted (more rarely 8-jointed). Fifth pair 
2-jointed, basal joint largest. 

1. Laophonte auatralasica , n. sp. PI. XI., figs. 1-10. 

Fcnutle .—Body slender, segment rings showing tho characteristic tooth¬ 
like margins only faintly. Anterior antenn© short, 4-jointed, furnished 
with numerous short sot©, and an auditory seta at the extremity of tho 8rd 
joint. Posterior antonn© stout, 2-jointed; basal joint bearing a 1-jointod 
secondary branch furnished with 4 set©, terminal joint having 4 stout 
curved marginal spines and 8 sot©, which are finely nnnulated towards 
their extremities. Mandibles, maxill©, aud foot-jaws normally developed. 
Feet of the 1st pair with the inner branch greatly elongated, second joint 
short and ciliated on its outer faco, claw long and strong; outer branch 
with three nearly equal joints, oach bearing a marginal spine near its distal 
end, and the last having in addition 8 terminal sot©. Three following 
pairs of feet with the outer branches stout, 8-jointed, and strongly spined, 
inner branches much shortor, 2-jointod (probably 8-jointed, but tho basal 
joint is nearly quite ancliylosod in the poduncle), last joint with 8 long 
feeble set©. Fifth pair of feet with tho socond joint quadrangular, bearing 
about 5 terminal set©. • Caudal segments only about half as long as last 
abdominal segment; set© not quite half as long as abdomen. Length ^ 
of an inoh. 

Hab, Two specimens (both females) taken by the dredge in Dunedin 
Harbour. 

This may be L. (Cleta)/orcipata y Claus (Die Copopoden Fauna von Nizza, 
p. 28, taf. II,, figs. 0-11), but Dr. Claus has given bo short and incomplete 
a description, and has besides only described and figured males, that identi¬ 
fication is not possible until the male of our speoies has been obtained. 
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Sub-fam. Harpactinm. 

Genus Dactylopus, Claus. 

Body elongated, cylindrical. Anterior antenna 5-9-jointed, geniculate 
in the male; posterior pair with a rather small 2- 8-jointcd secondary branch. 
Mandible-palp composed of a basal joint, •with two 1-jointed branches. 
Posterior foot-jaws forming a clawod hand. Four anterior pairs of legs 
with both branches 8-jointod ; first pair having the inner branch elongated, 
first joint very long, second and third very short, and ending in two claws, 
outer branch shorter, ending in four claws ; fifth pair 2-jointed, foliaceous. 

1. I). tuboidesy Claus. (Die frei lebonden Copepodon, p. 127 ; taf. xvi., 

figs. 24-28. 

Rostrum Bhort and conical. Anterior antennm 8-jointed (9-jointed, 
Brady), tapering from the base in the female, bearing nuraorouB set®. 
Inner branch of posterior antenna 8-jointed. Posterior foot-jaw with an 
elongate-oval hand, with a singlo long seta near the middle of its inner 
margin. Outer margins of both brandies of the first pair of feet with 
pectinate setuo ; inner branch witli the first joint longor than the whole outer 
branch, bearing a long plumose seta on tlio inner margin ; outer branch 
witli tlio middle joint thrice as long ns the first or third, ciliated on both 
margins, and with the cilia of the outer margin usually strong and spinous. 
Next three pairs of feet liavo the branches nearly equal, bearing long 
plumose set®, and ciliated on the external margins ; the second pair in the 
male has the second and third joints coalosoont, the outor margin excavated 
ahovo and below the middle, and bearing one large crooked spine and 
soveral strong short set®, and at the apex two stunted spines, the inner 
margin bears throe set® two of them very long and plumose. Fifth foot 
haviug both joints subequal, broadly ovate, and bearing several rather long 
apical set®. Caudal segments short; inner caudal sot® about two-thirds 
as long as body. Length, -fa of an inch Brady). 

The above description, which is chiefly taken from Brady's Monograph 
(Brit. Cop., vol. ii., p. 106), agrees very closely with the form commones 
hero, except in size. 

I have also got a second form, which for convonienoe may be termed 
var. a, differing in some respects. The anterior antennro have the first four 
joints stout and broad ; the foot-jaws with the hand stout, wanting the seta 
on the inner margin, but bearing a short, curved, plumose spine on the 
wrist; the inner branch ol the first pair of feet destitute of the long Beta on 
its inner margin; and the fifth pair of feet with the outor joint broad, and 
only bearing five set®. 

Hab. Both forms occur in Dunedin Harbour, the normal type most 
abundantly; in shore kelp. 
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Genus Xouthous, n. gen. 

Body conical, rounded in front. Anterior antennas 7-join tod, geniculate 
in the male; posterior pair with a small 8-jointed secondary branch. Man¬ 
dibles with a large 2-branched palp. Anterior foot-jaws small, posterior 
rather large and bearing an elongated claw. First pair of feet with the 
inner branch 2-jointed; outer 8-joiutod. Next threo pairs with both 
branches 8-jointed ; fifth pair 2-jointed. 

Perhaps this genus should only rank as a sub-genus of Vactylopus , to 
which it is most nearly allied, but besides being very different in its general 
appearance, it differs in the structure of the mandibles, and of tho first and 
fifth pairs of feet. 

1. Xouthous nova-zealandim , n. sp. PI. X*, figs. 8-15. 

Body rather short, narrowing postoriorily ; abdomen not very distinctly 
separated from thorax. When seen laterally, the body is flat on tho ventral, 
but convexly arched along the dorsal surface. Hoad merged with first 
segment of thorax. The integument is very dense and opaque, except at 
two spots in the front of the thorax, where it becomes diaphanous, and pre¬ 
sents the appearance of two lateral eyes. A rod spot at each of these 
lateral eye-spots probably marks a rudimontary oyo, while tho median eye 
appears to bo wanting: if present, it would bo useloss, on account of tho 
opacity of the carapace. Tho anterior antonme aro much shorter than tlio 
cephalotliorax and lie in a groove on its under surface; in the male they 
are strongly geniculated and swollen, and tho terminal joints act liko an 
opposable thumb or claw; in the female, thoy are stout *at tho base and taper 
to the extremity. 

The posterior antennas are strongly developed, as largo as tho anterior, 
and bear a small, 8-jointed, secondary branch, which is terminated by two 
long slender set®. Mandible-palp forming a two-branched appendage, the 
larger branch bearing two stout plumose spinos and two terminal set®. 
Maxill® small, (?) palp apparently slender, and bearing two long sot®. 
Anterior foot-jaws small, bearing several marginal setose processes. Pos¬ 
terior pair 2-jointed, terminated by a strong claw; basal joint with a strong 
spine. First pair of feet with inner branch elongated, 2-jointed, first joint 
large, broad at the bate and bearing a very long seta, second very short and 
narrow, carrying two long set®, which are jointod near their apex ; outer 
branch 8-jointed, considerably shorter than first joint of inner. Socoud and 
third pairs of feet with both branches 8-jointed, inner branch the longer, 
the individaal joints broader and less setose than thoso of the outer. 
Fourth pair of feet with both branches 8-jointed, subcqual. Fifth pair 
8-branohed, outer branch 2-jointed (?), terminal joint bearing fivo subtorminal 
spine-like set®; inner branch suhquadrate, with five set® on its lower margin: 
similar in both sexes. Caudal set® very short. 
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Internment very strong, smooth, opaquo-brown in colour. Length, 

of an inch. Ovisac single. 

Hah . Dredged in Dunedin Harbour; not rare, but oasily overlooked 
on account of its colour. 

Genus Thalestris, Clam. 

Body usually slender and elongated. Anterior nntcniur 8- or 9-jointed; 
inner branch of posterior pair 2- or 3-joiuted. Mandible-palp large, 2- 
brunclied. Maxilla* strongly toothed, palp usually terminated by a largo 
claw. Anterior foot-jaws ending in a strong claw, and bearing several 
setiferous marginal processes. Posterior pair forming a strong prebensilo 
band. First pair of feet with both branches tt-jointed, and furnished at tlio 
extremities with strong prehensile claws; first joint of inner branch much 
elongated, second and third very short; first and third joints of outer branch 
short, middle greatly elongated. Second pair iu the mnlo have tlio third 
joint of the inner branch wanting or very much reduced m size, and con¬ 
verted into two or three strong spines. Fifth pair of feet 2-branclied, 
folia coons; much reduced m size in tlio males. Ovihuc single. 

1. T.far/icula , (Ians. PI. X., figs. 3(1-21. 

(Thalestri* forjicula , Claus. l>io fin ldicndcn Copepodcn, p. 131, taf figs. 7-11). 

Body rather slender; abdomen long, narrowing very gradually, poste¬ 
rior margins of the segments pectinated witli rather long teeth; rostrum 
acute, of moderate length. Anterior antennas 8-jointed; in the female 
tapering gradually, and furnished with numerous seta*, the basal joint 
about four tunes as 1 road as the apical, fourth joint bearing a long auditory 
sola; in tlio mule the joints aro irregularly swollen and bent. Posterior 
antenna* latlier btmngly spined on tlio low r cr margin; secondary branch 
small, 2-jointed, and bearing 4 setie. The posterior foot-jaw'H have a short 
basal joint, ami a rather stout hand, furnished with a single long sola in 
the middle of the inner margin; terminal claw long and slender. First 
pair of feet with both branches long and slender; the outer, which is much 
the longer of tlio two, has tho basal joints greatly elongated, nnd the second 
and third vory short and apparently anchylosed, the basal joint bears a single 
rather Bhort seta on tho inner margin above tlio middle, while the terminal 
joint cairies two nearly straight claws of unoqual length; inner branch 
witli the middle joint very long, toothed along the outer margin, terminal 
joint hearing four slightly cuivod and toothed claws. Foot of fifth pair 
with the outer joint largo and oval in the female, and extending to half tho 
length of tho abdomen. Caudal forks short, and somewhat divergent. 
Central caudal seta* nearly as long as body, swollen just beyond their basal 
articulation, and marked along the greater part of their longth with ftrmnlar 
articulations; outer set© about half as long as inner and lying very dose to 
it. Length, ^ of an inch. 
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TTab . Taken abundantly with the dredge in Dunedin Harbour, 

This species was originally described bv Dr. Claus from the Mediter¬ 
ranean (Messina); the specific name refers to the scissor-like appearanco of 
the eaudal forks and sot©. The European specimens appear to be smaller 
than ours, being only 0*8 ram. of an inch) in length, but in other 
respects are very similar. 

Genus Harpactious, Milne- Edwards, 

“ Body elongated, or broad and depressed. Head united with the first 
thoracic segment; first and second abdominal rings coalcscent in the 
female. Anterior antennae 8- or 9-joiuted ; fifth and sixth joints swollen in 
the male. Mandible-palp 2-branchod. large. Posterior foot-jaws strongly 
developed. First pair of feet with outer branch 8-join ted, first and second 
joints elongated, third rudimentary ; inner branch 2-join tod, terminal joint 
very short. Three following pairs of feet witli both branches 8-jointod; 
in the male, the inner branch of tbo second pair modified by having the 2nd 
joint produced into one or moro spines, wdiiJo in the third foot the outer 
branch is converted into a stout clasping organ, which is bent across the 
inner branch, and lias its last joint armed with several strong spines. 
Ovisac single. 

!• Harpaeiicun chelifer, Muller. PI. VI., figs. 12-10. 

( Arpactiru* bairdti , milii, Tran*. N.Z. Inst., v>l. xi., p. 2r>9.) 

In the description already given of this species I have made one or two 
errors, which in the absence of a dear description of 11, chelifer, led me to 
consider ray specimens to belong to a new species. The anterior Antonins 
arc 9- (not 10-joiutcdJ, and the relative length of the joints (in the female) 
is us follows:— 

1, 4. _ J5, J}, _7,_«, _ 0, 

ri. IS. 20.' 20. 7. « 7 ~ 4.~ " a/* 4. 

In the malo, the autorior anteunan aro hiugod between the fourth and 
fifth joints, the fifth and sixth being swollen and corrugated. The hand of 
the posterior foot-jaw is subtriangular, and externally very convex, its inner 
margin being somewhat abruptly anglod, strongly excavate and furnished 
witli numerous spines; its apex bears one (or two) falciform daws. 

Tho first pair of feet have the inner branch 2- (not 8-) jointed, and ter¬ 
minating in two daws. The eocond foot in the male has tho median joint 
of its inner branch externally produced into a long spine, which greatly 
exceeds in size the small third joint. The outer branch of the third foot 
in the male is famished with three strong spinos at its apet, and is bent 
across the inner branch. In the fifth foot of the malo, tho basal joint is 
obsolete. 

This speoies is common in the European seas, and is by for the most 
abundant of our littoral Oopepods. 
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It occurs in Dunedin Harbour, in rook pools along the beaoh from Otago 
Heads to Taieri Mouth; and I have specimens from Paterson Inlet. 

Genus Zaua, Ooodtir, 

Body broad and depressed; head distinct from eephalothorax; rostrum 
broad and truncate. Anterior antenna 9-jointed; posterior 2-jointed, with 
remarkable comb-like spines at the apex, inner branch slender, 2-jointed. 
Mandible small, palp slender, 2-branched, seoond foot-jaws strongly da wed. 
( First pair of feet 2-branohed; outer branch indistinctly 8-jointed, the median 
joint very short; inner branoh 2-jointed, short, last joint rudimentary. 
• Ovisac large, single. 

1. Zaua contractu, n. up. PI. X M figs. 1-7. 

Body oblong, not muoh narrowed posteriorly. Oepbalothorax nearly 
half as long as body, rounded in front ; rostrum short, blunt. Abdomen 
less than one-fourth as long as body, broader than long. Anterior antenms 
short, tapering gradually; joints having the following relative lengths:— 

X._2,_(b_ 4, g, 6, 7. 8, 8. 

10. 14 14. 8. 8. 4. S. 3. 8. 

Posterior antennas 2-jointed; first joint broad, bearing internally a 2- 
jointed appendage and a single seta externally; seoond joint dnn gate d and 
furnished with two or three curved setas, and two curved plate-like organs 
pectinated on their outer margin ; (one of the setae, which is jointed near 
its apex, appears to act as an opposable clasping organ). Mand i ble* small, 
bearing a 2-branched palp. Maxilla very small. Anterior foot-jaws email , 
normally formed; posterior with an ovate or somewhat pyriform band and a 
strongly curved claw, which impinges against a deep groove in the p alm of 
the hand. First pair of feet with the outer branch elongated, apparently 
only two-jointed (from the coalescence of two of the joints ?); first joint 
peetinately setose on its outer margin, terminating in a single seta; seco nd 
joint ending in four curved hlunt claws, furnished with comb-like teeth: 
inner branoh little more than half as long as outer, 2-jointed; first joint 
peotinate-spinose on the outer margin; second joint very small, bearing a 
strong curved claw, minutely toothed on its inner margin, Three following 
pairs of feet 2-branohed, each branch 8-jointed, rather dander; outer 
branches strongly spined on the outer margin and apex, spines fumuhed 
with pectinated plates or flanges on their outer (upper) m>i g} w « , Fifth 
pair with each branoh 1-jointed, inner branch rounded and bearing four 
marginal (terminal) sets, outer rather longer, and also furnished with four 
set*. Posterior abdominal segments shortly spined at their postero-lataral 
margins; caudal segments nearly square; caudal setss short. 

Length of an inch. 

Hob. Dredged in Otago Harbour; 8 fathoms. 
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Sub-family Poscbllzdxzmji. 

Genus Porcelliditun, Claus. 

“Body oval, depressed, in the female 6-, in the male 7-jointed. An¬ 
terior antenna 6-join ted, in the male obtuse, knotted, and adapted for 
clasping; posterior 4-jointed, secondary branch of moderate size, 1-jointed, 
attached to apex of second joint. Mandibular-palp large, forming an 
irregularly-shaped oblong lamina, beset with numerous stout oiliated 
filaments. Maxilla composed of a toothed masticatory branch, with a 
complex 4«digitate palp. Anterior foot-jaw not forming a prehensile hand, 
divided at the apex into short digits, which bear slender, terminal, claw-like 
seta; posterior foot-jaw 8-jointed, elongated, simple, with two small, 
crooked, apical daws, and a laminar appendage. Outer branch of first pair 
of feet short, 8-jointed; inner branch composed of one excessively broad 
triangular joint, which is clawed at the apex, daws bearing delicate laminar 
expansions. Second third and fourth pairs with both branches 8-jointed, 
branches snbequal, except in the second pair, which has the outer 
branch very short; fifth pair laminar, subtriangular; caudal segments 
lamellar.’* 

1. Poreeltidium fulwm, n. sp. PI. VI., figs. 10-11; PI. VII., figs. 8-18. 

Female .—Body nearly a perfect oval, hardly more than half as long as 
broad, rounded both anteriorly and posteriorly. Anterior antenna very 
short, in length not equalling half the width of the body, 6-jointed; joints 
diminishing in size progressively, last very small; Retie numerous. Feet 
of first pair with the inner branch forming an elongated triangle, the 
terminal claws long and straight. Fifth paii of feet subtriangular, acute at 
apex, falcate in outline (when seen from above), with a longitudinal crest 
or ridge; caudal segments quadrate, ciliated at the extremity. Length 

inch. 

Male. —Body proportionately much broader, nearly square in front, and 
narrowed posteriorly. Anterior antenna (apparently 6-jointed) greatly 
swollen and knotted. Fifth pair of feet subquadrate, curved, widely ex¬ 
panded at the extremity and fringed with (about 6) sharp srpines; caudal 
seta as in female. Length -fa inch. 

The two sexes are so different in general form that they might almost Be 
taken at first for distinct species; the specimens however from which the 
figures were taken were in the act of copulation when captured. One of the 
most singular points of difference is their rise, the females being in almost 
all cases half as large again as the males- The integument in this species 
is thickly marked with circular depressions or pits. 

The colour is most commonly a uniform dear yellow, bat is sometimes 
nearly transparent, or banded with red. 
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Hah . Common on seaweed along the shores of Otago Harbour, and in 
rook pools, and dredged in the harbour in six fathoms; also collected by 
Mr. C. Chilton on seaweeds in Lyttelton Harbour. 

2. PorceUidium interruptum, a. sp. PI. XL, ftg. 10. 

Body very broadly oval, width nearly equal to three-fourths of the 
length; first segment about half as long as body; last thoracic segment 
produced behind into long pointed lamelhe, which nearly meet posteriorly 
in the median line behind the caudal segments, the outer margin of each is 
finely ciliated and producod about the middle into a short spine. Inner 
branch of the first feet triangular, very broad at the base; outer branch 
nearly as long as inner. The second pair of foot have the outer branch 
shoit, hardly exceeding in longth the first joint of the inner branch. Fifth 
feet form two somewhat curvod lamollre, the inner of which almost extends 
to the extremity of the caudal segments: these last are rather longer than 
broad, their sides are nearly parallel, and thoir posterior margins fringed 
with a few short teeth. Length, ^ of an inch. 

Hah. Two spccimons (both females) taken by the dredge in Dunedin 
Harbour. 

This is a very remaikable form and quite different from any hitherto 
described. 

Sub-fam. Idyinjs. 

Genus Idya, Philippi. 

Ceplialothorax broad and somewhat depressed ; abdomen narrow, 5- 
jointed. Head coalescent with first thoracic segment. Anterior antenna 
7- or 8-join ted, elongated ; posterior 8-jointed, with a large 4-jointed 
secondary branch. Mandible long and strongly toothed; palp 2-branched, 
basal joint short, branches 1-jointed, long and slender, setiferous at the 
apices. Maxilla armed with several slender terminal teeth; palp well de¬ 
veloped. First and second foot-jaws nearly alike, hooded; first pair 2-, 
second 8-jointed. Inner branch of the first pair of feet 2-jointed, clawed; 
outer branch short, 8-jointed; three following pairs with both branches 8- 
jointed. Fifth pair elongated, 2-jointed. Ovisac single. 

1. Idyafurcata , Baird. PL VHL, figs. 1-8. 

(For synonymy of this speeies, see Brady's Mon. Bxit. Cop,, vol. it, p. 179.) 

Body elongated, somewhat pyriform; rostrum short and obtuse. An* 
terior antenna 8-jointed, first four joints much stouter than last four; their 
comparative longth is tabulated by Brady as follows:— 
l, 2, 8, 4, 8, 6, 7, 8, 

10 . 18 . 18 . 18 , 8 . 8 , 2 , 8 . 

This character is said by Brady, Claus and others to vary considerably, but 
the following taken from my own specimens shows almost the same relative 
lengths exoept in the fourth joint, vis.:— 

1, 8. 8, 4, 5, 6, 7,_8, 

12. 19. 18. 12. 4. 0. 8. 9. 
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All the joints are somewhat setose, and the fourth bears a long curved 
seta (the olfactory appendage ?). In the male there is usually a distinct 
genioulaiion at the fourth and fifth joints, which are more or less swollen 
and coalescent. The posterior antonu© ore furnished with 5 geuiculated 
set® at the extremity, and *2 on tho inner margin of the terminal joint; 
the 4-jointed secondary branch is also furnished with a few seta). Both 
pairs of foot-jaws slender, socond pair the strongest. First pair of feet 
with the inner branch consisting of two long joints, the first of which is 
dilated above the middlo and bears a plumose seta near its extremity, the 
seoond is straight, bears a plumose seta on its inner margin, is pectiuatcly 
ciliated on its outer margin aud terminates in two claws; the outer branch 
is much shorter, its first joint bears a plumose seta at its apex, the seoond 
is furnished with two set© at tho extremity, one of them being similar to 
the fringed set© of the terminal joint, third joint very short and bearing six 
set©, four of which are somewhat flattened and furnished with torminal 
fringes of close-set cilia, while tho other two are longer and plumose. 
Throe following pairs of feet almost similar, oach branch 8-jointed. Fifth 
pair with a short basal joint, with a sota at oach angle of its apex ; second 
joint flattened, ciliated on both margins, and bearing 5 long set© at its apex. 
Caudal segments about as long as broad. Brady Htatos that tho fourth and 
fifth abdominal segments are very short, in the specimens examined by me 
the fourth was vory short, but the fifth was very much longer, nearly as 
long as broad. He also states that “ the inner tail-set© are pearly as long 
eb the body of tho animal, outer about half as long, both fiuely aculeate in 
their entire length.' 1 In the specimen figured by me the inner seta is not 
much more than half the length of the body, and this proportional length is 
very general in the individuals examined by me. The animal is usually 
eolourless, or according to Brady also " pale milky-white, often yellowish, 
and sometimes distinctly banded with pale lilac or purple. Length, 
fa-fa inch (fa in, Brady). 

Mob. Common in shore kelp and rook-pools near Dunedin; also on 
kelp in Paterson Inlet, 

An abundant species in European seas; occurring in the littoral 
and laminarian eonas, and often “ taken by the tow-act in the open 

"A* H 

mm* 

Genus SontelUditua, Clatu. 

Body depressed, subovats. Anterior antenna 9-jointed, with very short 
median joints j posterior 8-jointed, the inner branch short, 1- 4-) jointed. 

Mandible palp large and complex, bearing ntunerons stout setiferona fila¬ 
ments; maxillary palp provided with two very long and stoat ciliated 
seta. Both pairs of ibot-jawa forming clawed hands. First pair of feet 
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prehensile; inner branch 2-jointed (or indistinctly 8-jointed), clawed; 
outer branch short, 8-jointod. Three following pairs have both branches 
8-jointed. Fifth pair foliaceous, tho outer branch muoh elongated. 
Ovisac single. 

1. ScuttUidium tiaboides , Claus. PI. VII., figs. 1-7. 

Seutellidiim tuboidra, Glaus. Die Copepoden-fauna von Nizza, p. 91, tat. iv., figs. 846. 
ScuttUidium tube idea, Brady. Monograph ot the Brit Copepoda, vol. si., p. 176, pi. lxvML, 

figs. 1-10. 

Cephalothorax broad, rounded in front, first segment one-and-a-half 
times as broad as long; the postero-lateral angles of the succeeding short 
segments somewhat produced backwards; abdomen narrowed. Anterior 
antemue shorter than first segment of body, 9-jointed, and becoming 
slender towards its apex; first three segments large, next five muoh shorter, 
terminal joint longer and very slender. Foot-jaws short and stout; last 
joint of the first pair slender, and bearing two curved apical claws; hand of 
the second pair dilated at the base, subpyriform, ending in three strong 
daws. Both branches of the first pair of feet 8-jomted and thick: the 
inner branch is muoh the longest; the first joint dilated near the base, 
ciliated on both margins, and bearing about the middle of the inner margin 
a large plumose cilia; seoond joint with a stout short curved seta; last 
joint very small, and bearing two flattish blunt appendages, which are 
thiokly fringed on their lowor margins with fine cilia: outer branch short; 
first joint ciliated externally and furnished with two apical spinous setm; 
second and third joints much shorter, each with one plumose seta; ter-, 
minated by four ourved obtuse claws. Three following pairs of feet 
2-branched, each branch 8-jointed; external margins of the joints fur¬ 
nished with short stout spines, which are peotinately fringed on their 
upper margins. Fifth pair of feet 2-jointed, the basal joint marginally 
ciliated, dongated, and 2-deft, each lobe terminating in one (or more) long 
set*; seoond joint much elongated, marginally ciliated. Inner tail-set* 
considerably longer than the abdomen. Ovisac large, circular, extending 
considerably beyond the extremity of the abdomen. Length, ^ inch, 
exclusive of the caudal set*. 

The foregoing description, taken in part from Brady's Brit. Copepoda, is 
verified in all the points indicated by my own examinations, Xn all ay 
specimens the segments of the abdomen were Andy pectinated with short 
set* on their posterior margins. The following characters given by Brady, 
I have not been able to identify: “the first abdominal segment is formed 
by the almost oomplate union of two segments, the point of juration being 
marked by a chitinous line on each side. Bye consisting of one ocntral and 
two lateral lenses." 
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The anterior antenn© in the male have the third and fourth joints some¬ 
what swollen and bent, a oharacter specified by Claus, though it is not as 
distinctly shown in his figures as in the specimens examined by me. The 
secondary branch of the posterior antenn® is stated by Claus to be 4-jointed, 
while Brady considers it to be 1-jointed, though he admits that in some 
specimens it appeared to be very indistinctly 4-jointed. I should say the 
four joints were present, but they can only be made out by a liigh-power objec¬ 
tive of good definition. The terminal joints of these antenn® are furnished 
with six set® (Of which four are long and geniculated), and two short pectinate 
spines. The mandibles terminate in four rather blunt apical teeth. There 
appears to he no essential difference between the fifth pair of feet in either 
sex; the figures of this organ in both Claus’s and Brady’s works are 
slightly different from mine. The same remark applies to a certain extent 
to the figures of the entire animal, as well as of the first pair of legs, but 
the differences ate so slight, that 1 have not the slightest doubt of the 
correct identification of our species with the European one. 

Originally described from specimens found at Nice in the Mediterranean; 
also found (but sparingly) in tide-pools, among Laminaria, etc., on the 
British coasts. 

Hob . It occurs abundantly among seaweed, in rook-pools, etc., both in 
Otago Harbour and along tbe ocean beaoh, Dunedin; also on kelp in Pater¬ 
son Inlet. 

Fam. ARTOTBOGIDdE, Brady . 

Body broad, depressed, ronnded or subovate, composed of 10-12 seg¬ 
ments, first segment very large, and composed of the coalescent cephalic 
and first tboraoio somites, abdomen short, distinctly separated from the 
cephalothorax. Anterior antenn® short, 9-20-jointed, alike, or nearly alike 
in both sexes; posterior short, 8-4-jointed, secondary branch (when pre¬ 
sent) 1-jointed* Mouth produced into a siphon composed of the elongated 
labrum and labium; mandibles stilet-shapBd, simple dr provided with a 
slender, filiform palp; maxill® usually 8-branched and setiferous; first 
and second pairs of foot-jaws simple, prehensile, 8-4-jointed, usually clawed 
strongly at the apex. First four pairs of feet usually 8-branched, eagh 
branch % or 8-jointed. Fifth pair small and 1- or 2-jointed, or altogether 
wanting. 

Genus Oonostoma, a. gm* 

Body flattened, broadly ovate; abdomen very short* Anterior antenn® 
fur- (about A-) jointed j posterior 4-jointed, secondary branch wanting. 

•nfl. abort. Anterior foot-jaws 2-, posterior 
4-joinUd, Feet of&e first pair with both branches only 2-jointed j next 
three pairs almost similar. Fifth pair rudi men tary, 
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This genus is nearly allied to Artoiroy ti$, but differs completely in the 
structure of all the swimming feet. 

1, Conostoma tfliptica, n. sp. PI. V., figs* 0-11. 

Body broadly elliptical, rounded in front, width moro than two-thirds of 
the longth; first segment short, hardly separated from the seeond, except 
by a slight late* a) constriction, the two together form a broad cephalo- 
tbomcic caittpaco which is moie than two-thirds as long as the whole body; 
two last thoracic segments much curved inwards posteriorly; abdomen 
greatly abbreviated, only two segments being apparent. Anterior automiw 
rather short; eighth joint the longest, and furnished at its extremity with 
a long (auditory ?) seta; posterior anteuwn feeble, bearing one or two ter¬ 
minal sot®. Mouth siphon slightly ciliated at its extremity. Anterior 
foot-jaws with the basal joint broad, and apparently furnished with a 
hollow groove on its inner margin to receive the subequal second joint 
which is curved and sharply pointed at its apex: posterior pair 4-joiuted, 
socoud joint large, third very short, last ending m a sharp claw, and 
furniHliod with two sharp teeth on its inner margin. Swimming legs 
furnished with numerous rather short plumose seta*. Oandal seg¬ 
ments rather broader than Long, terminated by 4 plumose set®, the 
longest being about one-fourth tho length of the body. Length, ^ of 
an inch. 

Hob, Only one specimen of this peculiar form was obtained by the 
dredge in Otago Harbour. 

In the figure, two coiled organs are shown near the posterior end of the 
body; these have been rather prominently brought out by Mr. Buchanan ; 
they are probably cement-glands. 

Q onus Artotrogus, Boeck . 

Body broad, suborhicular or pyriform; ceplialothorax broadly ovate; 
abdomen of four segments, first and second of which are coaleaceut in the 
female. Anterior antenna 0-20-join ted, shorter than the oephalothorax; 
posterior 4-joinfod, with a* strong apical claw, without an appendage or with 
only a vory small one. Mouth produced into a siphon which reaches to 
about the hinder margin of the first body-segment. Mandibles elongated, 
filiform, without a palp. Maxillae 2-branched, sotiferous at their apex. 
Footjaws simple, bearing a strong apical claw on each; first pair 2-jointed; 
second 4-joiuted. First four pairs of feet 2-branched, each branch 8- 
jointed; fifth pair rudimentary, 1-join ted. 

4 * Animals liviug in tho branchial sacs of simple Ascidians or on the 
integument of various marine luvortebrata” (Brady), 

All my specimens have boon obtained by the dredge, apparently swim* 
ruing freely, or crawling on kelp or on Serhdarians. 
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1. Artotrogus boeckii. Brady. Pl. IX., figs. 1-7. (Monogr. Brit. Cope- 
poda, vol. iii,, p. GO). 

First segment less than a third aB long as the whole body ; breadth one 
and a half times its length; succeeding sogments very much broader than 
long. Abdomon short and narrow. Anterior antennae 20-jointed; first 
the largest, next oight much broader than long, succeeding joints longer 
than broad; set© ratlior numerous. Posterior antenn© with a small 
1-jointed appendage, bearing two small set© on the second joint. Mandible 
m the form of a long filiform seta. Siphon lobes very narrow and slender. 
First four pairs of feet normally formed. Fifth pair ciliated on the mar¬ 
gins, furnished with two apical set©. Caudal segments about as long as 
broad; middle Bet© about as long as abdomen, finoly plumose. 

Length (including caudal set©), ^ of an inoh. 

Uah. Taken (free) with the dredge in Otago Harbour. 

Originally taken by M. Thorell from an Ascidian; also obtained, but 
only two or three specimens, by Dr. Brady, amongst weeds, and by a 
surface-net in the west of Ireland. 

2. Artotrogus ovatus , n. sp. PL XL, figs. 11-14. 

Female .—Body ovoid, first segment twice as long as the three following 
ones, last thoracic segmont very short; abdomon slender, elongated, about 
half as long as thorax, segments suboqual in length. Anterior antenn© 
short, 8- (? 9-) jointed, furnished with numerous set©; first and second 
joints longest, rest subequal; a long auditory seta from extremity of sixth 
joint. Posterior antenn© with a small 1-jointed secondary branch, ter¬ 
minated by a single long seta; last joint bearing two terminal lance-like 
spines, and a short sub-terminal seta. Mouth siphon very short, conical. 
Mandibular seta not reaching to second thoracic segment. Swimming feet 
with both branches 8-join tod and normally developed. Fifth feet consisting 
of a very short ovate lobe, with throe set©. Caudal sogments nearly as 
broad as long; set© all plumose, central rather longer than abdomen, 
outer about three-fourths as long, Ovisaos two, containing each four 
rather large ova. 

Length, ^ of an inch (exclusive of set©). 

Hob, Two specimens taken on kelp in Paterson Inlets 
Genus Aoontiophorna, Brady. 

Body suborhioular or sab-pyriform. Anterior antenn© 11-jointed (or 6- 
jointed in one species)! shorter than the first segment of thecephalothorax; 
posterior 4-jointed, bearing two lancet-shaped spines at the apex, and with 
or without a email secondary branch. Mouth produced into a very long 
slender siphon, which exceeds the cephalothorax in length, Mandible 
elongated, filiform, without a palp. Maiill© 2-branohed, setiferous at the 
8 
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apox. First and second pairs of foot-jaws simple, bearing a strong apical 
claw, first of two, second of four joints* First four pairs of foot baring 
both blanches 8-jointed : fifth pair 2-joinfced. 

1. Acontiopkorus scut atm , Brady and Bobertson. (Monogr. of Brit. 
Gopepoda, vol. iii., p. 09). PL VIII., figs 9-14. 

The following description is taken from Brady’s Monograph, and agrees 
exactly with our form :— 

44 Body sub-pyriform ; cophalofchorax broadly ovate ; head united with 
the first thoracic Romito, the segment thus formed being very large and 
equal to nearly half tho entire length of the body; abdomen of the female 
8-jointed (of the wale 4 -jointed), the first segment large, and composed of 
two coaloscent somites. Posterior angles of all the body-sogmenta rounded 
off, or only vcjy slightly produced. Anterior autenu® very short, scarcely 
one-third as long as the first segment of the body, stout at the base, and 
gradually tapering to the apes, densely clothod on the outer margin and 
apox with long fine hairs, sorno of which are plumose; to the seventh joint 
is attached a long curved olfactory appendage. The relative lengths of the 
various joints is ropiesented by the following formula :— 

L_ 2, 8, 4 , 5 ,_6, 7, 8, 9, 10, 11 . 

9. 7. 2. 1. 2. £. 2J. 2J. 8. 8. 4. 

44 Posterior antenme 4-jointed, with two strong lancet-shaped spines at 
the apex of the last joint, together with one long and four or five very short 
set®; at the base of the external margin are also a few small set®; tho 
second joint gives origin to a 1-jointed secondary branoh, which terminates 
in a long plumose Rota. Mandible simple, consisting of a short stout ped¬ 
uncle bearing a very long plumose seta/' (Mr. Brady adds, 41 Probably also 
a filiform palp, though I have not seen this/’ I have not been able to detect 
any trace of a palp either, but have not had a sufficient number of speci¬ 
mens to examiuo.) 44 Maxill© composed of two stout digits (or digit-formed 
processes), one of which bears three, the other four stout, curved, and 
densely plumose set®." Basal joints of both pairs of foot-jaws stoat, ter¬ 
minal claws elongated, curved— 44 Outer and inner branches of the swim* 
ming-feet nearly equal iu length, 8-jointed, all the joints much constrioted 
at the base, first and second joints dilated at the apex, third elongated and 
narrow; the distal margins of the first and second joints are strongly 
dentated, and in the inner branch are, at the outer angles, produced down¬ 
wards into sharp spines; the marginal spines of the outer branch are long 
and dagger-shaped, the last joint of both branches bearing a long subulate 
and much attenuated apical spine. Fifth pair of feet stout, 8-jointed, first 
joint shorter than broad, and bearing one long seta, second longer than broad, 
and furnished with fit# long, subequal, terminal set®. Caudal sapamts 
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about thrioe as long as broad, and nearly equal in length to the last two 
abdominal somites; terminal setce five, finely plumose, three short and two 
of moderate length, the longest being more than equal to the length of the 
abdomen. Length, -fa of an inch.” 

Hah. One specimen obtained by the dredge in Otago Habour in 
7 fathoms; its length was only -fa of an inch, but in all respects except 
size it conforms exactly to the above description. This species occurs in 
the Hi jtirth seas, but has apparently only been recorded by Messrs. Brady 
and Robertson. 


EXPLANATION OF PLATES V.-XI. 

(The small figures indicate the number of times the figures have been magnified.) 

Plats V. 

Fig*, 1*6. Amf/mome ctautH, 

1. Adult animal; 2. anterior antenna; 8. mandible; 4. maxilla; 5. leg of 
the firat pair; 6. leg of the third pair; 7. leg of the fourth pair; 8. in¬ 
tegument. 

Figs. 9-14 Conoitoma eUiptiea. 

6. Adult animal; 10. anterior antenna; 1L mouth-siphon; 12. anterior 
foot-jaw; IS. posterior foot-jaw; 11. leg of the first pair. 

Figs. 16-19. Thorellia brunnea , var. antarctioa . 

Iff. Anterior antenna; Iff. posterior antenna; 17* posterior foot-jaw; 
18. foot of fifth pair; 19. eaudal lamella* and seta. 

Plats VI. 

Figs. 1-9. Boeekia triarticulata* 

1. Adult female; 1. adult male; 2. anterior antenna, (male), right side; 
8. posterior antenna; 4. mandible and palp; ff. maxilla; 6. anterior 
foot-jaw; 7. posterior foot-jaw; 8. leg of fifth pair (female); 9. leg of 
fifth pair (male). 

Figs. 10-11. JPorettHdium fulvum. 

10. Leg of first pair; 11. extremity of abdomen and fifth pair of feet (female). 
Figs. 12*16. JSTarpaeti&ut chebfer* 

12. Anterior antenna (fomale); 18. anterior antenna (male); 14. posterior 
foot-jaw; Iff. leg of first pair; 16. leg of eeoond pair. 

Plats VIL 

Figs. 1-7. 8eut*Wdi*m riiffoOn. 

1* Adult fsmals; 2. anterior antenna (female); 8. anterior antenna (male); 
4. posterior antenna; ff. foot of first pair; 6. foot of fifth pair (female); 
7. posterior foot-jaw. * 

Figs. 8-18. PoPoetMkmJiOam* 

& AdnSt fsmals; 9. fcdutt male; 10. anterior antenna (female); 1L anterior 
antenna (male); 19. posterior antenna; 18. portion of integument. 

Flash VIL 

Kg* 14. Ityafitrctrta* 

l f Anterior antenna (tan.), (a)rostrum; 9. posterior antenna; 8. mandible; 
4. anterior foot-jaw; ff. posterior foot-jaw; 6* foot of first pair; 7. Idol of 
fifth pair (fun.); 8. adult male. 
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Figs. 9-14. Acontiophoru* scutatu*. 

9. Adult foraalo, (a) mouth-siphon, (6) anterior foot*jaw, (c) posterior foot- 
jaw ; 10. anterior antenna (fern.); 11. posterior antenna; 19. mandible; 
18. anterior foot-jaw; 14. posterior foot-jaw. 

Figs. 15-22. Diarthrode* minuta. 

15. anterior antonna; 16. posterior antenna; 17. mandible; 18. anterior 
foot-jaw; 19. posterior foot-jaw; 20. foot of first pair; 21. foot of second 
pair; 22. foot of fifth pair. 

Plat* XX. 

Figs. 1-7. Artotrogu* bocckii. 

I. Adult female; 2. anterior antenna; 8. posterior antenna; 4. month 
siphon; 5. mandible; 6. anterior foot-jaw; 7. posterior foot-jaw. 

Figs, 8-10. Cyclop* giga « (female). 

8. anterior antenna; 9. foot of fifth pair; 10. extremity of abdomen and 
eandal set#. 

Figs. 11-19. Cyclops chiltoni. 

II. Adult female; 12. anterior antenna of male; 18. posterior antenna; 
14. In brum; 15. mandible; 16. anterior foot-jaw; 17. posterior foot-jaw; 
18. foot of first pair; 19. foot of fifth pair. 

Plate X. 

Figs. 1-7 Zaut contractu*. 

1. Adult female (?); 2. anterior antenna; 8. posterior antenna; 4. posterior 
foot-jaw; 5. foot of first pair; 6. foot of third pair (external branch); 7. 
foot of fifth pair. 

Figs. 8-15. Xouthou* nova-zealandia . 

8. Adult male; 9. anterior antenna, (a) male, (5) female; 10. posterior an¬ 
tenna ; 11. mandible; 12. posterior foot-jaw; 18. foot of first pair; 14. 
foot of third pair; 15. foot of 5th pair. 

Figs. 16-21. ThaleatrU farficula. 

16. Anterior antenna (male); 17. anterior antenna (female); 16. posterior 
antenna; 19. posterior foot-jaw; 20. foot of first pair; 21. foot of fifth 
pair (female). 

Figs. 22-27. Merope kamata. 

22. Adult female; 28. Anterior antenna; 24. posterior foot-jaw; 25. foot of 
first pair; 26. foot of fourth pair; 27. foot of fifth pair. 

Plats XL 

Figs. 1-10. Laophonte auttralatica. 

1. Anterior antenna; 2. posterior antenna; 8. mandible; 4. ; 

5. anterior foot-jaw; 8. posterior foot-jaw; 7. foot of first pair; 8. foot 
of fourth pair; 9. foot of fifth pair; 10. abdoxntn. 

Figs. 11-14. Artotrogu* ovatut. 

1. Adult female; 12. posterior antenna; 13. mouth-siphon; 14. foot of fifth 
pair. 

Fig. 15. PorceUidtvm intsrmpttm. 

Figs. 16-18. Cyclop* aguoreu*. 

16. Anterior antenna (female); 17. foot of fifth pair; 18. geg. 

ments. 

Figs. 19-22. Cyclops nrrsfatm*. 

19. Anterior antenna (female); 90. posterior antenna; 21, foot of fifth pair; 
22. caudal segments and set*. 
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Am. Y .—Notes on the Structure of Struthiolaria papulosa. 

By Professor F. W. Hutton. 

[Read before the Philoeophieal Institute of Canterbury , 7th September, 1882.] 

Plato XII. 

Last year Mr. J. D. Enys kindly gave me two specimens, male and female, 
of Struthiolaria papulona which he had collected at Nelson and proserved in 
spirit. All that is known at present of the stmetnre of Struthiolaria is con¬ 
tained in the description of the animal of 8. crmulata (= 8. auetralu) in 
the Zoology of the Voyage of the Astrolabe (vol. ii., p. 480, pi. 81, fig. 7-0), 
in which a female is figured, and a description of the lingual dentition in 
the Trans. N.Z. Institute, vol. xiv., p. 168, pi. vi„ fig. h. A few remarks 
on the specimens collected by Mr. Enys will, therefore, be interesting. 

The oesophagus is long, expanding gradually into the stomach (fig. 
8 m.) ; the intestino turns abruptly forward to the heart, passes 
through a loop of the anterior aorta, and proooods at once to the anus, 
which freely projects from the mantle. The odontophore is very small and 
easily ovorlookod. The liver is large and greenish or greenish-brown, it 
lies on tho lower side of the spiral portion of the animal, the upper side 
being occupied by the reproductive organs; the hepatic duct opens at the 
pyloric end of the stomach, just where tho intestine begins. The heart is 
large, and pale-yellow in colour. The gill is single attached to the mantle 
along the left side, the plates being very long, stiff, and free; they appear 
to me to be simple, and not “ boutonndes*' as stated by Quoy. The renal 
organ lies at the base of the gill, and a duct, formed by a fold of skin, 
leads from it over the anterior portion of the body inside the rectum 
(fig. 1-8 y); in the male it opens at the base of the penis; in the female, 
between the right tentacle and the anus. The male reproductive organs 
consist of, a scarlet-lake testis and a long vas-deferens formed by a fold of 
skin running along the anterior part of tho body, inside the renal duot, to 
the base of the right tentacle and ends in a long slender non-retractile 
curved penis (fig. 1-2 d). In the female the ovary is of a cream 
colour; the oviduct is like the vas* deferens, but it ends behind the right 
tentacle in an expanded fold of skin. 

In my paper of last year I figured tho different teoth isolated from each 
other* I therefore append to this paper a sketch of the teoth in their natural 
position (fig. 4.) I have also added a figure of tho oporctilum (fig. 6), as 
it is incorrectly given by H. and A. Adams in their Genera of Becent 
Mcfijusoa, and also an outline of the animal of auetrali* from the Voyage 
of the Astrolabe. 
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EXPLANATION OF PLATE XH, 

Fig. 1. Struthiolaria papulosa. Male. 

Fig. 2. „ „ „ Branchial cavity laid open. 

Fig. 8. „ „ Female. Branchial and abdominal cavities laid open. 

All three drawings are taken from spirit specimens. 

a, foot; b t operculum; c, rottram ; d, perns ; e, vas-deferens; /, oviduct; 
g t renal duet; h, mantle; 4, branehia; k, columellar muscle; l, siphon; 
m, stomach ; n, anus ; o, heart. 

Fig. 4. Struthiolaria papulosa , Dentition magnified 160 times. 

Fig. 5. „ „ Operculum magnified two diameters. 

Fig. 6. „ australis. Living animal, after Quoy. (Female.) 


Abt. VI.— Notes on some Br&nohiate Gastropoda. 

By Professor F. W. Hutton. 

[Read before the Philosophical Institute of Canterbury , 8rd August, 1882.] 

Plates X1H.-XVI. 

Apltsia tryoni, Meinertzliagen. PI. XIII., fig. a. 

Dentition, 18-1-18. Teeth quadrate, with basal and refleeted portions. 
Reflexed portion of central tooth trilobed, with a single cutting-point on 
the median and two smell ones on each of the lateral lobes. Interior 
laterals tbree-lobed, the interior one the largest, each with a smooth 
cutting-point. Outer laterals one-lobed, with a toothed cutting-point. 
The three outer marginals reduced to plates. 

The teeth figured are from a dried specimen collected at Napier, and 
given me by Mr. Tryon. 

CaLLIOPJEA VELINA, Hutton. PI. XIII ., fig. *• 

JRadula consists of about eleven blunt oval teeth placed in a single 
series, and getting gradually smaller, ► 

The specimen figured came from Lyttelton. 

Murex octogonus, Quoy and Gaimard. Pi, Xm., fig. o. 

Dentition .—Central tooth with five nearly equal and equidistant cusps, 
the anterior surface concave, and the sides rounded. Operculum ovate, the 
nucleus subapical, 

I am indebted to Mr. T. F. Gheeseman for specimens from Auckland. 

Tbomon paiyjs, Crosse. PI. XML, fig, ». 

Animal white, speckled with dead white. Foot slightly expanded and 
rounded in front, obtusely pointed behind. Tentacles approximated, the 
eyes on their external sides about two-thuds up from the base; siphon 
short, barely protruding from the canal. Dsa^t^.^Gent^ tooth with 
five pointed cusps, the middle one the largest, and those on each aide of it 
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smallest; the anterior surface straight, and the Bidee truncated. Operculum 
[.ovate, with the nucleus subapical; horny, transparent round the margin, 
ythe middle portion chestnut red, deeply trilohed on the inner edge. 

The specimens figured wero collected at Lyttolton. 

Tuophon dubiub, Hutton. PI. XIII., fig. a. 

Animal of a bright salmon-red colonr. Dentition. —Odontoglossate, the 
lateral teeth not being versatile. Central tooth small, roetangular, longer 
than broad, with three small acute rather distant cusps; lateral teeth 
broad, ourved, with sevon cusps; the inner small, the next five Bubequal 
and close together, the outer small and distant from the others. Operculum 
ovate, subeonoentric. 

The specimens figured were collected in Auckland. The dentition shows 
that this species belongs to the Furidcr, while its smooth columella and 
fusiform shell put it into the Faring: the operculum, however, is quite 
different from any other species of the family, and it must therefore be 
plaoed in a new genns, which I propose to call Taron, 

NmruNjBA nn.ATATA, Quoy and Gaimard. PI. XIII., fig. r. 

Dentition. —Central tooth arched with four rather long cusps with 
rounded points of which the two inner are slightly the larger; posterior 
margin deoply concave. Lateral teeth with thiee curved cusps, the outer 
longer and distant from the other two. Operculum oblong, rather unguicu- 
late, nucleus apical. 

I am indebted to Hr. T. F. Oheeseman for specimens in spirit from 
Auekland. 

Professor Trosohel has giveu a figure of the dentition of this species 
(Das Gebiss der Sehneoken, ii. taf. vi., fig. 17) which differs very muoh 
from mine, and I cannot account for the difference. 

Nkptunjsa nodosa, Martyn. PI. XIII., fig. o. 

Dentition. —Central tooth quadrate, the breadth three times the length, 
with four subequal triangular cusps plaoed dose together. Lateral tooth 
as in the last species, but the ousps moro curved. Operculum like that of 
the last species. 

The specimen figured was sent me from Auckland by Hr. T. F. Cheese- 
man. 

Evmnu uwbata, Chemnitz. PI. XIQ., fig. a. 

Dentition .—Central tooth deoply curved, and the ends beat backward; 
a single triouspidate outting-point in the centre; laterals with three sub- 
equal and equidistant ousps. Operculum oval, the nucleus apical. 

The specimen figured was collected at Lyttelton. The dentition of this 
Species is quite different from that of its supposed variety 0, figured iu the 
Stans* N.Z. Inst., xiv., vju, fig. o. This latter must therefore be 
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qoju aidered as a distinct species ; it may, however, be the same as E. littoru 
noidn , Reeve. I have collected at Lyttelton a single living speoimen of E. 
striata, Hutton (Trans. N.Z. Inst., vii., p. 458), and find that its denti¬ 
tion exactly resembles that of E. Uneat a here figured, the shell is quite 
colourless, but the animal is spotted with maroon brown. 

Euthria vittata, Quoy and Gaimard. PI. XIII., fig. x. 

Dentition . —Central tooth nearly as long as broad, flat in front, oonvex 
behind, with three acute denticles ; lateral teeth with the outer cusp very 
large, the two inner small and close together. Operculum oval, sub-ungui- 
culate, nucleus apical. 

The specimens figured were collected at Auokland. 

Cominrlla vntGATA, Adams. PL XHI., fig. k. 

Dentition and operculum normal. 

The specimen figured was collected at Auckland. 

Cominblla maculata, Martyn. PI. XHI., fig. l. 

Dentition and operculum normal. 

The specimen figured was collected at Auokland. 

Cominella maculosa, Martyn. PI. XIII., fig. u. 

Dentition and operculum normal. Animal . —Foot emarginate in front; 
yellowish white, reticulated with bluish black, and margined anteriorly with 
yellowish white. Siphon moderate, tapering, black (drawn too long by Quoy, 
Voy. Astrol., pi. 80, f. 8-10). Eyes half-way up the tentacles. Tentacles 
black above the eyes, and slightly tipped with white; below the eyes they 
are longitudinally streaked with blaok. 

The specimens described were collected at Lyttelton. 

CoMXNKLLA TE8TUDINEA, Chemnitz. PI. XIII., fig. H. 

Dentition and operculum normal. 

The speoimen figured was collected at Auckland. 

Polttropa haustrum, Martyn. PI. XIII., fig, o. 

Animal. —White; tentacles short and blunt, the eyes situated more than 
half-way up. Dentition. -—Central tooth broad, slightly curved with five sub¬ 
equal triangular contiguous cusps. Opei*culum oval, the nucleus sub-lateral. 

The specimen figured was collected in Auckland, 

This species has usually been put into Purpura , but its operculum is 
sufficient to remove it from that genus, and the aperture has no posterior 
canal. 

Purpura textxmoba, Lamarck. PI. XHI., fig. p. 

Dentition. —Central tooth slightly sinuous, with three long triangular 
cusps, the median of whioh is the largest. Operculum semi-cordate, the 
nucleus lateral, on the exterior side* 

The specimen figured was collected in Auckland. 
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The operculum and the posterior oanal show that this species belongs 
to Purpura , And not to Polytropa where it is usually placed. 

Polytbopa quoyi, Reeve. PI. XIII., fig. Q. 

Dentition .—Central tooth convex in front and straight behind, with five 
narrow ppinted, separated, denticlos the external and median subequal, the 
intermediate two much smaller. Operculum ovate, the nucleus sub-apical. 

The specimen figured was sent me from Auckland by Mr. T. F. Cheeseman. 

The columella in this species is rounded and the operculum is muricoid. 
It is evidently not a Polytro}>a but a Trophon. 

Polytbopa striata, Marfcyn. PI. XIII., fig. r. 

Dentition .—Central tooth arched with a convex sinuation in the middle 
of the anterior margin. Cusps five, the median ono isolated from the others 
and sometimes much longer. Operculum ovato, the nucleus sub-lateral. 

The specimen figured was collected at Lyttelton. 

Polytbopa scobina, Quoy and Gaimard. PI. XIII., fig. s. 

Dentition resembles that of P. haustrum . Operculum oblong, the nuoleus 
sub-lateral. 

The specimen figured was collected at Auckland. 

Polytbopa alboharoinata, Doshayes. PI. XIII., fig. t. 

Dentition resomblcs that of P. haustrum , but the cusps are broader. 
Operculum oval, the nucleus sub-lateral. 

The specimen figured was collected at Lyttelton. 

Tho species is the same as P. tristis , Bunker. 

Voluta Pacifica, Lamarck. PI. XIII., fig. u. 

Dentition .—Teeth arched, with three large subequal triangular cusps 
occupying the whole of the posterior margin. Operculum none. 

The specimen figured was sent from Auckland by Mr. T. F. Cheeseman. 

Anollaria australis, Sowerby. PI. XIII., fig. v. 

Dentition.— -Central tooth slightly arched and square at the ends with 
three rather distant cusps, the middle one of which is the smallest. There 
are no dentioles: lateral teeth like Purpura . Operculum oral, the nucleus 
sub-apioaL 

The specimen figured was sent from Auckland by Mr. T. F. Cheeseman. 

Comocxlla ophkwb, Gray, ( Lamsllaria ?), PL XIII., fig. w. 

Shell as described by Gray. Length *25, breadth *15 inch, resembles 
that of Cryptocslla latent, Adams (Gen. Moll., pi. 21, f 4, 5), and covers 
the whole animal. Animal with the mantle smooth covering the whole 
shell, not fissured on the back, notched in front; yellowish, marbled with 
grey; foot small, square in front, tapering behind, entirely covered by the 
mantle. Top of the head dark grey, or purple; eyes at the outer bases of 
the tentacles, which are large, and separated. Dentition, 1-1-1; central 
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tooth with the base produced into two long processes, the anterior end 
slightly reflected and trilobed; lateral teeth versatile, broad, situated at 
some distanoe from the central tooth, their apioes acute, uncinate, and den¬ 
ticulated on the inner side. 

Several specimens of this little molluso were sent me by Mr. T. F. 
Cheeseman from Auckland, where, I believe, it is not uncommon. The 
animal much resembles the Corioeella noire , Blainville, Malacol., t. 42, 
£» la, figured by Gray in Figures of Molluscous Animals, pi. 104, f. 8. I 
take it to be Gray’s LameUaria ophione , because it is said to be not uncom¬ 
mon at Auckland, but Gray's description would do for many species of dif¬ 
ferent genera, and by itself is unrecognisable. 

The animal mentioned by me in the Manual of New Zealand Mollusca, 
p. 50, as perhaps Lamellaria ophione is quite different, and may be called 
LantfUaria cerebroides, 

Cbypta costata, Deshayes. PI. XIV., fig. a. 

Dentition . —Central tooth nearly as broad as long, the reflected portion 
with three denticles on each side and a long median cutting-point; the 
fit st lateral has seven denticles, the second and third are nearly smoth, 
with four or five obsolete denticles on the outer side. Thore is a papillate 
horny jaw on each side of the mouth. 

The speoimon figured was sent from Auckland by Mr. T. F. Cheeseman. 

Cetpta mokoxyla, Lesson. PI. XIV., fig. b. 

Dentition, —Central tooth considerably longer than broad, with a single 
lobe or denticle on each side of the reflected portion. First lateral with 
the reflected portion sharply denticulated on both sides, about two den¬ 
ticles inside and five outside the large apical denticle; second and third 
lateral strongly denticulated on the outer Bide. 

The specimen figured was collected at Auckland. 

TmmrrBLLA bosk a, Quoy and Gaimard. PL XIV., fig. o. 

Dentition .—Length of central tooth rather more than half the breadth, 
the reflected portion finely denticulated on each side, and with a larger 
median cutting-point. First lateral finely denticulated on the outer side; 
second lateral much broader than the third and spoon-shaped at the tip; 
both are finely denticulated on the outer side. 

The specimen figured was sent from Auckland by Mr. T. F. Cheeseman. 

Cxbxthidsa bxcahxnata, Gray. PL XIV., fig. m 

Dentition,— Length of the central tooth about two-thirds of the breadth; 
the posterior corners with a sharp cusp, which carries a single denticle at 
its inner base; reflected portion trilobed, the middle lobe larger and with a 
cutting-point. First lateral broad, produced At the outer basal end into a 
short stalky reflected portion with a broad denticle and four or five smaller 
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Ones outside it; second lateral uxiguioulate, with four denticles; third 
lateral broader than the second, and with five denticles. Operculum multi- 
spiral, with a ragged edge. 

The specimen figured was collected at Auckland. 

CsRiTHttHEA nigra, Hombron and J&oquenot. PL XIV., fig. a. 

Animal black, sparingly spotted with yellowish; head-lobes marked 
with yellowish; tentacles black, with three or four rings of white. 
Dentition. —Length of central tooth rather more than half the breadth, 
reflected portion with five cusp*, otherwise like G r . bicarinata . First lateral 
like bicarinata , but the broad denticle often bifid; second and third laterals 
like bicarinata^ but the third with six denticles. 

The specimen figured was collected at Auckland. 

Mblanopsis trifasciata, Gray. PI. XIV., fig. f. 

Dentition .—Central tooth subquadrate, broader than long, the posterior 
angles sharp, the posterior margin wttk a convex, and the anterior margin 
with a concave sinuation ; reflected portion with three denticles on each side 
and a broad and pointed cutting-point, that extends under the denticles. 
First lateral broad with three or four denticles. Second lateral rather 
broad with a spoon-slmped tip provided with three blunt denticles, a olav&te 
accessory piece attached to the outer posterior comer. Third lateral narrow 
expanded into a denticulate spoon-shaped apex. Operculum oval with the 
nucleus subapical. 

The specimen figured waB sent by Mr. T. F. Cheesem&n. 

Janteuna sxiotJA, Lamarck. PL XIV., fig. a. 

Dentition.— -Similar to that of J. communis . 

The specimen figured was given mo by the Hon. G. McLean. 

Nbmta atrata, Lamarck. Pl. XIV., fig. k. 

Dentition. —Central tooth rather small, quadrate, longer than broad, 
posterior margin ooacave with a cutting-point in the centre. First lateral 
very broad, the breadth nearly three times the length, expanding outwards, 
and with a cutting-point on the inner posterior angle. Second and third 
laterals minute plates; fourth lateral with a breadth twice the length, 
arched, with a broad dark brown opaque cutting-point. Marginals numer¬ 
ous with smooth points. 

The specimen figured was Collected at Auckland. 

There are only four laterals, and the dentition seetps to connect the 
Trpdtffa with the CkUonul* , although decidedly rhxpidoglossal. 

5mo*u BStXA* Hutton {Euchdus). PI. XIV., fig. x. 

D^iritio^.—Genirai tooth trilobedUt the base, the central lobe smaller 
and not projecting beyond the lateral lobes, reflected portion 1 denticulated 
on the sides. Laterals five, similar, getting longer as they are further away 
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from the central tooth, denticulated on each side. Marginals denticulated 
on the outer side, those near the margin very narrow and sigmoid. Oper¬ 
culum horny, of few (8 or 4) whorls; pale in colour and transparent, the 
nucleus central. 

The specimen figured was sent from Auokland by Mr. T. F. Cheeseman. 

Mr. T. W. Kirk, in the Trans. N.Z. Inst., xiv., p. 282, has proposed a 
new gonus, Iiuttonia , to include this and two other speoies which he there 
describes, and the operoulum proves to be very different from that of 
EuchduB, 

Anthora tubebculata, Gray. PL XIV., fig. k. 

Animal yellowish-brown, foot reddish-brown or purplish-brown; side 
lappets and head-lobes margined with white: proboscis reddish- or purplish- 
brown, margined with white : filaments white, three on a side. The head 
lobes are smooth and rounded and joined together over the head. The 
eyes are on rather long white peduncles. Dentition similar to that of A, 
tiaratus , but the central tooth not so broad. Operculum homy, multispiral. 

The specimen figured was collected at Lyttelton. 

ZxzYPHnnjs selectus, Chomnitz. PI. XIV., fig. l. 

Dentition like that of Z, punctulatus , but the first marginal appears to 
bo short and broad; possibly this may be a broken specimen. 

The specimen figured was collected at Auokland. 

Gibbula oppress a, Hutton. PI. XIV., fig. m. 

Dentition .—Central tooth with the posterior margin straight. Fifth 
lateral with several short cutting-points. All tho cutting-points smooth. 
Operculum horny, multispiral, with radiating strice. 

The specimen figured was sent by Mr. T. F. Cheeseman from Auck¬ 
land. 

Margarita (?) incomspicua, Hutton. PI. XIV., fig. n. 

Dentition similar to Cantharidu*. Central tooth with a slight median 
lobe on tho posterior margin; the first four laterals similar, the cutting- 
point denticulated ou tho inner side; fifth lateral with a large cutting- 
point on the inner side and two small ones outside it. 

The specimen figured was sent from Auckland by Mr. T. F. Cheeseman. 

Canthabxdus pubpubatus, Martyn. Pl. XIV., fig. o. 

Animal pale yellowish; foot pointed behind, speckled with brown and 
transversely banded in front with reddish-brown or brown, and bordered 
with pale yellowish; rostrum greenish-yellow; head-lobes smooth; ten¬ 
tacles yellow or pale purplish; eye-peduncles yellowish-white, short and 
slender; filaments three on a side. Dentition normal, the oentral tooth 
rather broader than high. 

The specimen figured was collected at Lyttelton. 
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Canons oookh, Chemnitz. PI. XIV., fig. r. 

Dentition .—Central tooth elongated, anterior half with parallel Bides, 
posterior half expanded; winged on eaoh side near the middle, posterior 
margin straight; no cutting-point. First to fourth lateral similar, broad, 
without cutting-points, with two wings on the exterior side which recoive 
between them the inner side of tho next tooth. Fifth lateral with the 
outer posterior oorner produced into a long stalk, the reflexed portion 
triouBpid. First marginal very large, produced anteriorly and reflected at 
the margin, a strong triangular outting-point arising from the middle of 
the tooth. Marginal tooth with smooth cutting-points. 

The specimen figured was sent from Auckland by Mr. T. F. Clieeseman. 
The dentition is so very different from that of Calcar imperialie (as figured 
by Hogg) that the two cannot be placed in the same genuB, and the name 
Calcar cookii will have to be altered to Cookia sulcata, Martyn. 

Dinoiu smnops, Gmelin. PI. XV., fig. a. 

Dentition.— Central tooth broader than long, oblique, sloping posteriorly 
to the left, reflexed portion without cutting-points, but serrated on both 
sides at tho base. Lateral teeth with outting-points which are denticulated 
on both sides, those on the outer side being stronger. Outer marginals 
dentioulated on both sides, tho inner marginals denticulatod on the outer 
side only. 

The specimen figured was collected at Lyttelton. 

Diloha niokbbuu, Chemnitz. PI. XV., fig. b. 

Animal blaok: head with a narrow transverse band of yellow near 
the front margin; rostrum margined with white: tentacles long and taper¬ 
ing, longitudinally striped with blaok and yellowish. Filaments blue-black, 
three on a side, sometimes a fourth on the loft side.* Foot white, closely 
and finely marbled wyith blue-blaok, and broadly marginod with yellow 
veined with blaok. Dentition .— Contral tooth muoh broader than long, 
oblique, sloping posteriorly to the right, the reflexed portion serrated on 
both margins, outting-points of lateral teeth denticulated on both sides, but 
mors strongly on the outside. Cutting-points of marginal teeth strongly 
dentioulated on both sides. 

The specimen figured was collected at Lyttelton. The movements of 
this species are very rapid, quite different from those of the other species of 
the genus. 

Dsunta umdulosa, Adams. PI. XV., fig. o. 

Animal brownish-black; rostrum narrowly with yellow; ten¬ 

tacles margined with white; eye-pedhacles broad and short; head-lobes 
pectinated; the right ride lappet smooth, the left pec tinated between the 

* I have noticed the same in D. athiops. 
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filaments and the eye peduncles : filaments three on each side. Dentition, 
—Central tooth rather broader than long, not oblique, reflexed portion ser¬ 
rated on both sides at the base. Cutting-points of laterals and inner mar¬ 
ginals denticulate on outer edge only, tho&o of the outer marginals denticu¬ 
lated on both sides. 

The specimen figured was collected at Sumner. 

Diloma cqhkosa, Adams (= l), kectori, Hutton). PI. XV., fig. d. 

Animal the same as A undulosa . Dentition .—Central tooth much 
broader than long, oblique, sloping posteriorly to the right. Cutting-points 
of laterals and inner marginals denticulated on the outer edge only, those of 
the outer marginals on both sides. 

The specimen figured was collected at Sumner. Tt is, I think, only a 
varioty of the last species. 

UrnOMA PLUM BE A, Sp. UOV. PI. XV., fig. E. 

Shell turbinate, imperforate, rather dopressed, rough, sometimes with a 
few obsolete spiral ribs; whorls four or five; spire acute but usually eroded; 
colour blaisli-purpio, the eroded apex whitish. Interior white, iridescent, 
the throat with shallow grooves, aperture margined with a black band; 
columella impressed, curved, sometimes with a small anterior tooth. Axis 
•5; breadth -63. Animal like lh athiopn, the foot being margined with 
a band of black and white transverse stripes. Dentition. —Central tooth as 
in /). cor rota. Cutting-points of lateral teeth denticulated on both sides. 
Cutting-points of inner marginals denticulated on outer edge only, those of 
the outer marginals on both edges. 

The specimen figured was collected at Sumner. The shell is not easy 
to distiugush from some varieties of D, undidosa which has the same 
station, and the eentral tooth is like that of D, corro»a 9 but the animal and 
the lateral and marginal teeth are like D. athiopt . It is found usually in 
sheltered bays or estuaries, but sometimes on exposed rooks* I have 
collected it at Sumner and the Ooean Beach, Dunedin, and I have also 
seen specimens from Campbell Island. 

Dzloma zxcavata, Adams. PI. XV., fig. f. 

Dentition. —Central tooth broader than long, not oblique, the reflexed 
portion denticulated all along the edge; the cutting-points of the laterals 
and all the marginals are denticulated on both edges. 

The specimen figured was collected by Mr* T. F. Gheeseman at North 
Manukau'Heads, 

Diloma (?) sumtosTiATA, Gray. PI. XV., fig. a. 

Dentidon.^Cmtrei tooth broader than long, not oblique, the reflected 
portion strongly denticulated on each side and eared. Cutting^points of 
lateral teeth slightly denticulated on each side; those of the inner marginals 
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dentioulated on the outer aide only, those of the outer marginals strongly 
denticulated on both sides. 

The specimen figured was collected at Auckland, on Zostera. The 
eared central tooth differs from all the other species of DUoma. 

Hauotis mis, Martyn. PL XV., fig. h. 

Animal sooty-black; foot deeply notched in front. Dentition , oo -5-1-5- co. 
Central tooth about as broad as long, roundod posteriorly, and eared, re¬ 
flexed portion without cutting-points, a long process projecting backward 
and upward on each side below the reflexed portion. First lateral broader 
than long, subquadrate, without cutting-points. Second lateral oval, 
longer than broad, without cutting-points. Third lateral long and narrow 
with a clav&te process extending from the exterior side, and tbo whole of 
the interior side occupied by a largo outting-poiut. Fourth lateral like the 
third but shorter and broader. Fifth lateral oblong, transverse, with a 
blunt cutting-point on the inner side. Marginals slender, denticulate on 
both edgos. 

The specimen figured was collected at Lyttelton. 

Pabmophorus unguis, Liime. PI. XV., fig. i. 

Dentition .—Central tooth subquadrate, broader than long, the reflexed 
portion without outting-points. First to fourth laterals similar, oval, the 
length threo times the breadth, without any cutting-points. Fourth and 
fifth laterals large with two strong cutting-points. 

The specimen figured was collected at Lyttelton. 

Aqua conoids a, Quoy and Gaimard. PI. XV., fig. x. 

Animal. —Margin of the mantle not fringed. Dentition. —Length of the 
teeth more than three times the breadth, the recurved portions moderate; 
basal plates subreotangular, much longer than broad. No accessory teeth. 

The specimen figured was collected at Sumner. 

Aqua cortxcata, Hutton. PL XV., fig. l. 

Animal ,—Margin of the mantle not fringed. Dentition. —Teeth rather 
broad, the recurved portions very broad and blunt; basal plates imbricating, 
the anterior margin straight, the posterior and exterior margins deeply 
siauated, the interior margin concave; a pair of accessory hooked teeth on 
each side. 

The specimen figured was collected at Dunedin, 

Aqua rasonn, Quoy and Gaimard. PI. XV., fig, ar, 

D#n<i^.--djength of teeth more than half the breadth, the recurved 
portion* rather long and pointed; basal plates rhomboid*!, with a central 
longitudinal groove. No acoeseory teeth. 

The specimen figured was collected at the Auckland Islands by Mr. E. 
Jennings, end sent me by Prof. T. 3 . Parker, 
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Acuma flammka, Quoy and Gaimard. FI. XV., fig. n. 

Animal with the margin of the mantlo fringed. Dentition .—Teeth much 
like those of A. pileopsis, hut they are weak in the middle and often break 
when detached, bo as to divide the anterior from the posterior recurved 
portion, thus approaching Patella, where the anterior and posterior portions 
are always separated. Basal plates subroctangular, tlio length about twioe 
the breadth, and divided by a longitudinal line into two portions. No 
ncoessoi*y teeth. 

The specimen figured was collected at Lyttelton. 

PaTKLLA MAOF.LLANK'A, Marts’ll (?). PI. XVI., fig. A. 

Animal .—In this species, and in all tho other of our Patellida that I have 
examined, the gills do not extend beyond the head, and tho mouth is entire 
below, thus putting them into tho gouus Nacella , but the shell in all is 
thick and all live on rocks. Jn all the mantle is fringed. Dentition .— 
Inner teeth simple, pointed; outer bidentate on the outer side: central 
plate cuneate, divided down the centre ; marginal plates rhomboidal, large. 

The specimen figured was collected at the Auckland Islands by Mr. E. 
Jennings, and sent me by Prof. T. J. Parker. 

Patella dknticulata, Martyn (= P. luctuosa , Gould, PI. XVI., fig. b). 

Dentition .—Inner teeth simple, pointed, sot near together; outer teeth 
with two denticlos on the outer side, the lower often semi-detached; central 
plate lenticular, divided down the middle; marginal plates distant with a 
hooked anterior and jagged posterior cud, a small detached plate a little 
above the hooked termination of the larger plate. 

The specimen figured was collected at Dunedin. 

Patella illuminata, Gould. PI. XVI., fig. o. 

Dentition .—Inner teeth with a single dentioulation on the outer side; 
outer teeth with two donticulations on the inner and two on the outer side, 
the lower outer denticle detached; central plate lenticular; marginal plates 
linear forming a double series on each side. 

The specimen figured was collected at Macquarie Island by Professor 
Scott, and sent me by Prof. T. J. Parker. 

Patella olxvacea, Hutton. PI. XVI., fig. n. 

Dentition. —Inner teeth simple, pointed; outer with two donticulations 
on the outer edge, the lower almost detached; central plate linear, or 
slightly cuneate, divided longitudinally into two, each half with a bright 
oval spot at the anterior end; marginal plates similar to those of P. den- 
ticulata , but tbe intermediate plate is much larger, and occupies most of 
the space between the hooked plates. 

The specimen figured was collected at Dunedin i in the figure the inner 
teeth are shown too widely separated. 
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Patella ABcmtorsm, Lesson (»P. radians, Gml). Plate XVI., fig. b. 

Dentition. —Inner teeth simple, pointed; outer with two denticulations 
on the outer side, the lower sometimes semi-detached, more often rect¬ 
angular ; central plate lenticular, divided longitudinally; marginal plates 
like those of P. olivacea , but the posterior margins smooth, and the inter¬ 
mediate plate sometimes hooked. 

The specimen figured was collected at Lyttelton. P. pkolidota , Lesson, 
lias the same dentition, and can only be considered as a variety. 

Chiton pellis-bkrpkntib, Quoy and Oaitnard. PL XVI., fig. i. 

Dentition. —7-1-7. Central tooth with a narrow neck and expanded 
base like some of the Tn*chid<e t the reflexed portion without cutting-points. 
First lateral like the central, but longer. Second lateral placed obliquely 
with a long stalk and an opaque blunt cuttiiig-point like Nerita. First 
marginal trilobed : second with a projecting anterior process from the 
inner angle of which proceeds a peltate tooth on a long stalk: third and 
fourth marginals oval; the fifth subquadrate. 

The specimen figured was collected at Lyttelton. 

Chiton olauous, Gray. PI. XVI., fig. r. 

Dentition. —7-1-7. Central tooth spoon-shaped ; first lateral like Tro - 
chida , with an unarmed refloxed portion : second lateral ovate with a large 
claw-shaped cutting-point on the anterior end, and an accessory plate below 
it: first and second marginals irregular: the third subtriangular, with a 
large ladle-shaped tooth arising from the inner side: fourth suboval; fifth 
subquadrate. 

The specimen figured was collected at Dunedin. 

Aoanthoohxtbb zbalandioub, Quoy aud Gaimard. PL XVI., fig. o. 

Dentition .—0-1-6. Central tooth quadrate, the reflexed portion with¬ 
out cutting-points: first lateral like the central but smaller: second lateral 
oblique, with a long stem and a recurved portion bearing three opaque 
dark-brown cutting-points : first marginal sub-quadrate; second, third, and 
fourth oval; from between the first marginal plates springs a spoon-shaped 
tooth. 

The specimen figured was collected at Dunedin. 

Cbyftooongbus pobosus, Burrow. PL XVI., fig. 8. ^ 

Dentition. —6-1-6. Central tooth subquadrate, longer than broad, with 
a simple reflexed portion: first lateral curved round the central, the front 
portion refiexed; second lateral oblique, the stalk broad and rather sigmoid, 
the refiexed portion bearing throe dark-brown opaque cutting-points: mar¬ 
ginals ovate; from the first marginal there arises a spoon-shaped process, 
and from the second a large falcate process. 

The specimen figured was collected at Lyttelton. 

9 
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EXPLANATION OP PLATES XHL-XVI. 

plat* xni. 

A. Aplysia tryoni. Teeth. 

B. Calliope?a feline, Badula. 

0. Mutex octogonus. Teeth, a, operoulum. 

L, Trophon paiva. Teeth. a t operculum. 

E. Taron dubiut. Teeth, a, operculum. 

F. Neptunra dilatata. Teeth, a, operculum. 

G. Neptunaa nodosa. Tooth, a, operculum. 

H. Euthrla lineata . Teeth. 

I. Euthrla vittata. Teeth, a, operculum. 

K. Cominella virgata, Teeth, a, operoulum. 

L. Cominella maculate . Teeth, a, operoulum. 

M. Cominella maculate. Teeth. 

N. Cominella testudinca. Teeth. 

O. Polytropa hauttrum. Teeth, a, operculum. 

P. Purpura textiliosa. Teeth, a, operoulum. 

Q. Trophon quoyL Teeth, a, operoulum. 

B. Polytropa striata . Teeth, a, operoulum. 

8. Polytropa scobina Teeth. <?, operculum. 

T. Polytropa albomarglnata. Teeth, a, operoulum. 

U. Valuta pacifica. Teeth. 

V. Anclllaria australis. Teeth. a t operoulum. 

W. Coriocella ophione. Teeth. 

Plats XIV. 

A. Crypta costata . ~ Toeth. 

B, Crypta monoxyla. Teeth. 

0. TurriteUa rosea. Teeth. 

D. Cerithldea bicarinata . Teeth and operculum. 

E. Cerithidea nigra. Teeth 

F. Melanoptit tri/asciata. Teeth and operoulum. 

G. Janthina txigua. A tooth. 

H. Nerita atrata , Teeth, a, a marginal tooth. 

I. Euchelus bellus. Teeth and operoulum. a, an outside marginal tooth. 

K. Author a tuberculata. Teeth and operoulum. 

L. Zityphinus selectus. First marginal tooth. 

M. Oibbula oppreua. Teeth. 

N. Margarita inconspicua. Teeth. 

O. Cantharldus purpuratue . Central tooth. 

P. Calcar cookii. Teeth. 

Plats XV. 

A. XHloma mthiops. Teeth. 

B. XHloma nigerrima. Toeth. a f a marginal tooth. 

C. JHtma unduhea. Teeth. 

2). Dtioma comma. Teeth, 

B. XHloma plumUa, Teeth. 

F. XHloma emewata. Teeth. 

G, XHloma iubrortrata, Teeth. 
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H. Haliotu irit. Teeth. a, • marginal tooth. 

L Parmophortu unguis. Tooth. 

K. Aemaa conoidea. Tooth, a, plate* j b, lid* riow at tooth. 

L. Acmaa cortieata. Tooth, a, pistes. 

If. Aemaapileoptis. Tooth, a, plate*; b, tide view at tooth. 

N. Acmtea flammea. Tooth, a, plates. 

Plat* XVI. 

A. Patella magcllanica. Tooth (removed on one side). 

B. Patella denticulata. Tooth, a, plates. 

O. Patella illuminata, Tooth. 

D. Patella olivaeea. Tooth. 

E. Patella atrgyropsis. Teeth. 

F. Chiton glaucve. Tooth. 

0. Aemthoehitei ttalaniicut. Tooth. 

H. Cryptoconchui porosus. Tooth. 

I. Chiton peUis-serpentis. Teeth. 


Ant. VIT.— Additions to the Mollueean Fauna of New Zealand. 

By Professor P. W. Hutton. 

[Bead before the Philosophical Institute of Canterbury, ini March, 1889.] 

POLYTNOPA OHEXBEKANI, Bp. nOV. 

Snell small, fusiform, white, spirally ribbed, and between the ribs finely 
transversely lirated. Whorls five, those of the spire small, with a single 
smooth Bpiral rib; body-whorl large, with five spiral grooves between the 
ribs; ribs broad and smooth, grooves narrow and transversely lirated. 
Aperture moderate, contracted in front into a short, open, slightly-twisted 
oansl; four or five short well-developed teoth inside the outer lip. In¬ 
terior bright purple, without auy white margin; columella slightly tinted 
with the same oolour. 

Length *6; diameter *86 inch. 

Collected by Mr. T. F. Cbeeseman at Port Waikato. 

I have seen a considerable number of specimens, and they exhibit very 
little variation. The species is easily distinguished from P. striata by the 
small number of grooves on the body-whorl : and from P. equamata by. the 
smooth ribs, and the oolonr of the interior. From P. propinqua, Tenison- 
Woods, it differs in having the grooves narrower, and one less of them, and 
in the outer lip not being smooth. 

PususovoxA (Dkguua) awaxoasnhs, Hutton. Oat, Tertiary Molluscs of 
How Zealand (1674), p. 4* 

Hot uncommon at Waiwera, near Auckland (Cheeseman). 

. Shell small, thin, fusiform, turretted, white: whorls 8}, the first three or 
three-and*a<half smooth and convex, afterwards slightly oarinated, spirally 
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lirated and transversely ribbed. Hinder parts of the whorls not oonoave; 
twenty transverse ribs on the penultimate whorl, and about the same 
number on the body-whorl, but difficult to eount because partly obsolete, 
eBpeoially anteriorly; spiral liras about seven on the spire whorls, subequal, 
body-whorl with fifteen or sixteen. Canal moderate; aperture elongately 
oval, posterior sinus very slight. 

Length *58; diameter *2; length of aperture *17 inoh. 

This species is distinguished from P. buchanani by the whorls being less 
carin&ted, not concave posteriorly, and the suture not margined; the recent 
specimens are not muoh more than half the size of the fossils from Awamoa. 

Adeorbis (?) petterdi, Brazier (Fotuarina). Jour de Conch., 1804. 

I have received a specimen from Mr. T. F. Cheeseman, who informs me 
that ho found four individuals at Waiwora, and that Mr. C. Mathews had 
also collected it at Omaha and Matakana. It is oornmon in Tasmania. 

Shell depressed, of three or four rapidly-increasing whorls, rimate, 
smooth, very faintly spirally striated; white, with zig-zag brown m a rking s; 
aperture broader than long; yellowish, and not pearly inside. Operculum 
multispiral. Dentition rhipidoglossal. 

1 have examined an animal sent me from Tasmania by Mr. Petterd, and 
find that it belongs to the Trochinat. 

Acm mk flammea, Quoy and Gaimard. Voy. Astrolabe, Zool. iii., p. 854, 
pi. 71, f. 15-24 ( PauUoida ). Tenison-Woods, Fro. Boy. Boo. Tasmania, 
1876, p. 61. 

Shell small, oval, depressedly conical, finely radiately striated; apex 
about one-fourth the length of the shell from the anterior end, pointed and 
hooked; shell thin, semitransparent, pale yellowish-brown, ornamented 
with irregular, usually more or less radiating, lines of brown; interior 
silvery. 

Length *25 to *8 ,* breadth *2 to *28; height *08 to *1 inoh. 

Animal white, the margin of the mantle fringed. 

This species is oornmon on rooks and on other shells throughout New 
Zealand. It is also found in Tasmania, Australia, sad the Island of Guam. 
Mr. Tenison-Woods describes the shell as “ somewhat solid," but with us it 
is always very delioate and thin. 

Aauu ookoidba, Quoy and Gaimard. Voy. Astrolabe, Zool. iii., p, 856, 
pi. 71, f. 5-7 (PauUoida). 

Shell small, broadly oval, high, conical, smooth; apex rather anterior, 
blunt, usually rounded. Colour usually brown, but sometimes nearly white 
with brown radiating streaks; interior above the muscular impression dark 
or pale brown or blotched, margin dark brown, sometimes rayed with pals 
brown. 
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Length *2 to *25 ; breadth -15 to *17; height *1 to *2 inch. 

Not uncommon with lAttorina on the rooks at Sumner. Common in 
Tasmania. The specimens described by Quoy and Gaimard came from 
King George’s Sound in Australia, where it is said to be very rare; these 
specimens are much larger than ours, but I cannot make out any other 
difference. The margin of the mantle is not fringed. 

Patella olivacea , sp. nov. 

Shell ovate, narrowed in front, very finoly radiately ribbed, about 70, 
often with included stria?; ribs crossed by faint and irregular lines of 
growth; apex between one-third and one-fourth of the length from the 
anterior end, usually eroded. Colour uniform olive brown ; interior bright 
silvery greyish with a narrow black line round the finely crenulatod margin. 

Length 1*8; breadth 1*0; height *55 inch. 

This species is distinguished from P. argyropm by its numerous, nearly 
uniform ribs, and from P. pholidota by the apex being more central; from 
both of them and from P. earlii it is also distinguished by its uniform 
colouring, and the black line round the margin. I have collected it at the 
Bluff, and at Dunedin. 

CaLUOPJCA. FBX4KA, Sp. UOV. 

Small head, upper surface of oral tentacles and branchiae, black; lower 
surface and tips of oral tentacles, and a spot behind each, yellowish-white; 
a prominent eye in this white spot. No tentacles. Back sooty brown, 
lighter than the bronchia?. Bronchia? very largo, unequal, two rows on 
each side, about seven in a row. Foot square in front, but not produced; 
tail pointed. Length, *4 inch. 

Lyttelton harbour. 



CaUiopaa/eUna t Hutton. 



184 


Transactions. — Zoology. 


Art. VIII.— Descriptions of new Land Shells. By Professor F. W. Hutto*. 

[Bead before the Philosophical Institute of Canterbury , 19t/» October , 1882.] 
During the last six months I have reoeived many land shells from several 
friends, but especially from Mr. T. F. Choeseman of Auckland and Mr. B. 
Helms of Greymouth, and amongst these shells are the following new 
species. The most interesting are a species of Strohila , a genus hitherto, 
I believe, known only in America and the West Indies, and two species of 
Leptopoma , a genus of operculated land shells that occurs in New Guinea, 
Borneo, and the Philippine Islands, but not hitherto recorded from New 
Zealand. 

The dentition of these new species, together with others already de¬ 
scribed, will form the subject of another paper which I hope to read to the 
society next year. 

Sec. AULAOOGNATHA. 

Patula tafxrxna, sp. nov. P. coma, Hutton, Trans. N.Z. Inst., xiv., 
p. 180, pi. 8, fig. l (not of Gray). 

Shell subdiscoidal, broadly umbilicated, closely ribbed; colour horny* 
brown, sub-radiated with reddish spots. Spire very slightly elevated, flat: 
whorls 5f-6, slowly increasing, rounded, ornamented with narrow oblique 
ribs, about 16—20 in the tenth of an inch, the interstiocs indist inctly striated 
with growth-lines; suture impressed: umbilicus about one-fourth the dia¬ 
meter of the shell, funnel-shaped, gradated, pervious: aperture subvertical, 
rotimdly lunar; peristome thin, upper margin rapidly advancing and then 
turning down with a slightly concave sinuatiou, then regularly arohed; 
columellar margin not reflected. Greatest diameter 0-19, least 0*16, height 
0*07 inch. Dentition , 18-1-18. 

Hah. Dunedin. 

Having compared this species with specimens of the true P. coma from 
Auckland I find that it is different, being more closely ribbed, but less 
closely so than in P. buccmella and P. inf seta. The right lip advances, as 
in P. infecta, but it can be distinguished from that species by the interstices 
between the ribs appearing almost smooth when viewed by transmitted 
light, and an inch objective. 

Microfrvsa (?) puiciLA, sp. nov. 

Shell minute, subdiscoidal, umbilicated, thin, translucent, smooth, 
scarcely shining, with distant plait-like ribs i colour horny-brown. Spiro 
slightly convex; whorls 4, increasing rather rapidly, rounded, with regular, 
distant, membranous ribs, about 20 to 2$ in the tenth of an inch, the 
interstices finely reticulated; suture impressed; umbilicus rather largo, 
about one-fourth the diameter of the shell, gradated, pervious; aperture 
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large, rather oblique, subcircular, broadei thau high; peristome thin, 
regularly arched, the oolumellar margin slightly reflected. Greatest 
diameter 0*07, least 0'055; height 0'08 inch. 

Animal .—Body short, eye-peduncUsx long and thick, tentacles short; 
mantle rather posterior, endosed; foot narrow, without locomotive duo, 
pointed behind, not extending beyond the shell; no caudal gland. Colour 
pale grey, eye-peduncles and a stripe on each side of the head dark sooty- 
brown. Dentition 18-1-18. 

Uab. Eyreton, North Canterbury (Mr. C. Chilton), Christchurch (Mr. 
J. F. Armstrong). 

Genus Gerontia, g. n. 

Animal heliciform; mantle rather posterior, included; tail acute, with 
a mucous pore but no papilla. Jaw smooth, Btriated. Shell depressed, 
umbilioated, of about five gradually-increasing whorls; aperture oblique. 

This genus differs from Patula in having a mucous gland on the tail. 

GbBONTU PANTHERINA, sp. UOV. 

Shell subdisooidal, broadly umbilioated, striated, horny brown. Spire 
slightly convex, whorls five, slowly increasing, rather flat, with father close 
but irregular oblique stria, which are membranous on the upper surface, 
interstices not reticulated; suture impressed; umbilicus more than one- 
fourth of the greatest diameter of the shell, perspective; aperture oblique, 
rotund, slightly flattened below; peristome thin, the margins rapidly con¬ 
verging ; oolumellar margin not reflected. 

Greatest diameter 0’87, least 0*88; hoight 0*16 inch. • Teeth, 18-1-18. 

Animal. —Top of the head yellow ; peduncles and a line on each side of 
the head black, rest of the body pale grey spotted with dark grey, the spots 
often collected into groups, a regular line of dark grey spots runs along each 
side, and they meet on the tail just over the mucous pore; below this line 
the ride of Gte foot is marked with oblique dark stripes; sole white, the 
margin with grey spots. 

Hah. Greymouth (Mr. B. Helms). 

Stsobxlx utoinm, sp. nov. 

Shell minute, subdisooidal, umbilicated, ribbed; colour horny with 
longitudinal bands of pale rufous. Bpire almost flat, but very slightly,con¬ 
vex; whorls five, very slowly increasing, rounded, with numerous oblique 
narrow ribs, About thirty is the tenth of an inch, the infcerstioes finely 
striated with grt>wth-Knes; suture impressed: umbilicus rather narrow, 
shout one-sixth the diameter of the shell, nearly cylindrical, margined with 
brown; aperture vertical, rather narrow, lunate; peristome simple, thin, 
the right lip at first ascending, then descending and sweeping forwards, 
leaving a shallow posterior sinus, afterwards regularly arched, oolumellar 
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margin shortly ascending, rather straight, and slightly reflected over the 
umbilicus : interior of the aperture strengthened with seven spiral plaits on 
the body-whorl, and another, rather distant, on the columella; parietal wall 
with ton spiral plaits. Greatest diameter 0*08, least 0*07 ; height 0*06. 

Animal. —Body elongated, narrow; eye-peduncles long and thick, ten¬ 
tacles moderate: mantle suboontral, rather anterior, enclosed: foot very 
long and narrow, with neither locomotive disc nor caudal gland. Golour 
pale grey, eye-peduncles and a stripe on each side of the head purplish; 
foot pale brown. Dentition , 12-1-12. 

Hab. Greymouth (Mr. R. Helms). 

Amphidoxa oobnra, sp. nov. 

Shell thin, depressed, imperforate, striated, translucent; colour pale 
horny. Spire slightly convex ; whorls 2J, rapidly increasing, rounded, 
Bmooth, polishod, finely striated with growth-lines; suture impressed: 
aperture very oblique, transversely oval; peristome thin, regularly arched, 
columellar lip slightly refloctod. Greatest diameter 0*25, least 0*2. Denti¬ 
tion, 17-1-17. 

Hab . Auckland (Mr. T. F. Cheeseman). 

From A . compremvoluta this shell may be distinguished by the whorls 
being convex instead of flattened; from the other New Zealand species of 
Amphidora by being imperforate, and of a pale horny colour without mark¬ 
ings and without ribs. The mantle of the animal is marbled with black, 
which shows through the shell. 

Amphidoxa costulata, sp. nov. 

Shell small, subdiscoidal, umbilioatod, Hhiniug but not polished, ribbed; 
colour pale horny, longitudinally banded with reddish, the bands absent 
on the last half of the last whorl. Spire almost flat; whorls 8J, rapidly 
increasing, rounded, omameuted with fine spiral striatulations and close 
ribs, about 40 to 45 in the tenth of an inch, the interstices very finely 
reticulated; suture impressed; umbilicus a narrow perforation at the 
bottom of a broad funnel-shaped depression, which is ribbed like the rest of 
the whorls; aporturo oblique, transversely ovate; peristome thin, regularly 
arched. Greatest diameter 0*14, least 0*1. Dentition, 14-1-14. 

Hab . Auckland (Mr. T. F. Cheeseman). 

This species is easily distinguished by the ribbing and spiral striatulations. 

Fhrixgnathua* gen. nov. 

Animal heliciform. Mantle snboentral, protected by an external shell, 
over which it is refleeted anteriorly. No locomotive disc to the foot Foot 
rounded posteriorly and without caudal gland. Jaw papillate, imbrioately 
folded. Teeth quadrate, the laterals bicuspid* Shell conical or turbinated, 
of five or six gradually increasing whorls; peristome thin, straight. 
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This genua includes HeKxfatua, Pfr. (see Trans. N.Z. Inst., xiv., p. 158) 
and the following species. 

Phbxxgnatbus mabcunatus, sp. nov. 

Shell small, conical, umbilioated, striated: colour pale horny-brown 
regularly longitudinally banded with reddish-fulvous, the fulvous bands 
becoming obsolete near the mouth, base pale homy-brown. Spire conical, 
slightly acute; whorls 5&, flattened, sharply keeled; the first and a half 
whorls smooth, but spirally striated, the rest longitudinally striated with 
growth-lines; base slightly convex, radiately striated, and very delicately 
spirally striutulated; periphery sharply keeled; suture marginatod; umbili¬ 
cus narrow, about one-tenth of the diameter: aperture vertical, rhomboidal; 
peristome thin, the outor and inner margins nearly parallel, columellar mar¬ 
gin slightly reflected. Greatest diameter 0*15, least 0*18; height 0*1 inch. 

Animal small, eye-peduncles long, the tentacles moderate; body elon¬ 
gate, foot slightly produced behind beyond the shell. Colour pale-yellowish; 
peduncles, a stripo on each side of the head, and another short stripe in the 
middle on each side of the foot purplish gray. Dentition , 40-1-40. 

Hah . Greymouth (Mr. R. Heims). 

Bcc. OXYGNATHA. 

Thalassia (?) phopinqua, sp. nov. 

Shell depressed, Btriated, narrowly umbilioated; colour pale-horny with 
numerous narrow zig-zag red bands, which are often broken up into a series 
of spots. Spire convexly conoidal, apex obtuse; whorls 4-5, rather flat¬ 
tened, the first two smooth, ilio rest very strongly striated with oblique 
growth-lines; last whorl carinated, the base rounded; suture impressed: 
umbilicus narrow : aperture obliquo, rotundly lunate, anteriorly snbangled; 
peristome tliin, the colnmellar margin reflected. Greatest diameter 0*24, 
least 0*2, height 0*16 inch. Dentition^ 21-1-21. 

Rah. Weka Pass (C. Chilton). 

Allied to T. zealandm , but less acutely keeled, more strongly striated 
and differently coloured; its generic position is doubtful. 

Zotrcxsa (?) hxlmw, sp. nov. 

Shell depreseed, umbilioated, finely ribbed, rather shining; colour horny- 
brown, sometimes longitudinally banded or spotted with red-fusoous. Spire 
convex, depressed obtuse ; whorls 5f-6, slowly increasing, rounded, broader 
than high, ornamented with thin rather distant ribs, about 10 to 15 in the 
tenth of an inch, the insterstioes finely reticulated; suture impressed; um¬ 
bilicus narrow, about one-seventh of the greatest diameter of the shell, 
open, perforate: aperture oblique, lunately rotund; peristome thin, regu- 
lariyarched, the columellar Up soaroely reflected. Greatest diameter 0*85, 
least 0*8, height 0*28 inch. 
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Animal. —Body elongated, the eye-peduncles long and thick, tentacles 
moderate; foot very long and narrow, compressed, not tapering, truncated 
posteriorly and with a caudal gland; mantle slightly reflected. Colour 
variable— (a.) Entirely slate-grey, or reddish-brown, (6.) upper parte slate- 
grey, foot yellowish speckled or marbled with grey, (c.) white with a few 
black spots, the upper anterior parts of the body, except a pale band on the 
top of the head, slate-grey. 

i Dentition, 25-1-25. Jaw ribbed. 

Hah . Greymouth, sent by Mr. B. Helms, after whom I have much 
pleasure in naming it. 

ZONITBS (?) FULMINATA, sp. ttOV. 

Shell depressed, very narrowly umbilicated, Btriated ; colour pale horny 
with numerous longitudinal zig-zag red bands on the body-whorl, which 
show only as irregular radiating bands on the spire. Spire slightly convex ; 
whorls 5^, slowly increasing, rounded, smooth, with a fine striation of 
growth-lines; suture impressed; umbilicus very narrow, almost covered up 
by the reflected columellar margin of the peristome ; aperture subvertical, 
transversely Innately rotund ; peristome thin, regularly arched, columellar 
lip callous, reflected. Greatest diameter 0*84, least 0*27, height 0*28. 

Dentition, 88-1-88. Jaw ribbed. 

These two species differ from Xoniten in the jaw, I propose to put them 
in a new genus to be called I'hacmua. 

This species appears to approach //. vemdata , Pfeiff., which I have not 
seen; but that shell is said to be imperforate, downy, and differently 
coloured from this one. 

Hah. Stewart Island (Mr. T. Kirk, a single specimen). 

Sec. AGNATHA. 

Rhytida pattjla, sp. nov. 

Shell depressed, umbilicated, thinnish, translucent, scarcely shining, 
finely malleated; colour brown, yellowish at the apex. Spire rather convex, 
obtuse; whorls 8J-4, rapidly increasing, rounded, the first 2} transversely 
plaited, the remainder with numerous small longitudinal depressions, and a 
few obsolete broad spiral grooves near the periphery; under the lens finely 
spirally striated; last whorl very large, the last quarter occupying more 
than half the diameter of the shell, the base evenly rounded; suture im¬ 
pressed : umbilicus rather narrow: aperture very large, oblique, oblong- 
oval ; peristome slightly thickened, the right margin descending, columellar 
margin reflected over the umbilicus, but not covering it. Greatest diameter 
0*9, least 0*68 ; height 0*4 ; breadth of aperture 0*5. 

Awimal.-r-Foot broad, flattened, and acutely pointed behind, the margin 
minutely crenulated, tail extending beyond the shell; no caudal gland, nor 
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locomotive disc. Mantle aubcentral just reflected over the peristome. Eye. 
peduncles separated at their bases, thoy and the tentacles long, stout, and 
cylindrical. Head, peduncles, and anterior part of the foot dark grey 
closely reticulated with blue-black lines, and with scattered minute white 
specks; sole of the foot dark-coloured ; mantle under the shell pale yellow, 
with blotohes of blue-black which show through the shell. Dentition t 18-0-18. 

Hab . Greymouth (Mr. E. Helms). 

When the animal is alive the peristome of the shell is yellow, but it soon 
fades. 

Rhythm citjuna, sp. uov. 

Shell depressed, umbilicsted, malleated, thin, translucent, shining; 
colour pale yellow, sometimes with a spiral brown band on the middle of 
the upper portion of the whorl. Spire very flatly convex, apox obtuse; 
whorls three, rapidly increasing, rounded; the first two whorls slightly 
longitudinally plaited, the last above with numerous small irregular inden¬ 
tations, below rounded, smooth, striated with growth-lines in the umbilicus; 
suture impressed: umbilicus rather narrow : aperture oblique, broadly oval; 
peristome very thiu (not adult?), with the columellar margin reflected. 
Greatest diamoter 0*81, leaM 0.24; height 0.24; breadth of aperture 
0.10 inch. Animal palo brown, the upper surface with the peduncles and 
tentacles dark sooty black, with a pale band on the top of the boad; sides 
of the foot marbled with sooty black. Detuition , 17-0-17. 

Hab. Greymouth (Mr. R. Helms). 

It is hardly possible that this shell can be the young of R. patula , 
because the markings on the shell, the colours of the animal, and the 
dentition all differ. 

Rhythm aubtbaus, sp. nov. 

Shell depressed, umbilicated, rather thin, translucent, mo&eatod; colour 
pale horny-brown, the umbilicus darker, the first 2} whorls yellowish; 
sometimes a pale spiral yellow band on the base. Spire flatly convex, 
obtuse ; whorls 8£ rapidly increasing, rather flattened; above with nume¬ 
rous irregular shallow indentations sometimes arranged in oblique lines, 
the first 1£ whorls smooth, the next obliquely plaited, the plaits gradually 
dying away but remaining longest at the suture; base rounded, smooth, 
shining, striated in the umbilicus with growth-lines; suture impressed: 
umbilicus rather narrow: aperture oblique, oval; peristome very slightly 
reflected over the umbilicus (not quite adult). Greatest diameter 0*48, 
least 0.88; height 0*85; breadth of aperture 0.2 inch. Dentition, 18-0-10. 
Hob. Stewart Wand (Mr. T. Kirk). 

She shell can be distinguished from that of R, greenwoodi by the base 
being rounded. 
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Tkbtaoxlla vagans, n« B.—Daudebardia nova-zmlandia, Trans. N.Z. Inst., 
xiv., p. 152 (not of Pfeiffer). 

Shell auriform, subspiral, depressed, imperforate; elongate]; oval, the 
sides nearlj parallel, the anterior end rather broader than the posterior; 
oolumellar margin callous; apex subspiral, posterior; pale homy, striated 
-with growth-lines. Length of aperture 0*87; breadth 0*22. Teeth, 15-0-15. 

Animal (in spirit) above slate grey, gradually passing into yellowish 
white on the sides; sole yellowish white; the sides rather marbled with 
grey. 

Hah. Auckland (T. F. Oheeseman), and Waiuku (T. Kirk). 

The specimen described in the Trans. N.Z. Inst, for last year was with¬ 
out its shell, and consequently I thought that it was Vaudebardia nova- 
zealanditr , the shell but not the animal of which species I know, but Mr. 
Oheeseman has sent me a specimen with the shell on, and it proves to be 
quite different. The shell is much like that of T. mangel , but the dentition 
appears to be different. 

Sec. NEUROBRANCHIATA. 

Leptopoma pannosa, sp. nov. 

Shell conical, subcarinated, umbilioated, brown, covered with a dark 
fascous, ragged epidermis. Spire acutely conical; whorls six, rather 
flattened, the last convex below and rounded at the angle; apical whorls 
showing close oblique growth-lines; base flattish with dose growth-lines 
crossed by delicate spiral stria; suture impressed: epidermis forming 
raggod oblique, rather distant plaits on the whorls, and at the periphery 
produced into triangular pointed processes: umbilicus narrow, open: aper¬ 
ture rather oblique, broadly ovate; peristome thin, regularly arched, or 
slightly angulated at the periphery, slightly patulous, margins not meeting. 

Height O’M, diameter 0*11 inch. 

Operculum thin, transparent, horny, yellow, subcircular, of five gradually 
enlarging whorls; nucleus subcentral. 

Animal like Cyolostomue: pale grey, the tentacles darker; rostrum 
whitish. Tentaoles short, rather stout, pointed; eyes large, at their outer 
bases. Dentition, 8-1-8. 

Hah. Greymouth, under very damp logs and earth (Mr. R. Helms). 

In shape this species is much like Hydrooma rubens, Q. A G. ( Cyclo- 
stoma) from Mauritius, figured in Adams* Genera of Mollusoa, pi. 87, fig. 2, 
but the operculum is quite different. 

Leptopwa calva, sp. nov. 

Shell conical, reddish brown with a thin spiral pale baud below the 
periphery; spire acutely conical; whorls 6}, rather flattened, the last oon- 
vex below and rounded; epidermis smooth, forming numerous fine oblique 
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growth-lines; suture impressed: umbilicus very narrow, but open: aper¬ 
ture, peristome, operculum and dentition like the last species. Height 0*18, 
diameter 0*08 inch. 

Hah . Grey mouth, with the last species (Mr. B. Helms). 

More acute than the last and not oarinated, but perhaps only a variety. 


Abt. IX.— On the New Zealand Siphonariid®. By Professor P. W. Hutton. 

[Read before the Philosophical Inetitute of Canterbury , let June , 1882.] 

Plato XVII. 

In this paper I have attempted to give descriptions of the shells and denti¬ 
tion and some notes on the anatomy of all the New Zoaland species of 
Siphonaria and Gadinia known to me, that is four species of Stphonaria 
and one of Gadinia : it will J hope form a basis for a comparison with the 
species inhabiting Tasmania, Australia, and Polynesia. 

Genus Siphonaria^ Blainville . 

Shell conical, with an internal siphonal groove on the right Bide. Head 
with a frontal bilobed disc ; eyos none ; pulmonary cavity with a gill lying 
transversely across the middle ; respiratory orifice covered by a fold of the 
mantle. Jaw horny. Badula long, the teeth quadrate, arranged in very 
slightly curved transverse rows. 

Ova in white gelatinous rope-like masses from an inch to an inch-and- 
a-half in length, attached to rocks in semicircles or irregular curves. 
Larva a veliger in a nautiloid operoulated shell. 

Ova laid early in February.* 

Siphonabia obliquata. Plate XVII., figs. A to D. 

Siphonaria obliquata , Sowerby, Oat. Coll. Bari of Tankervflla, 1825, app. p. 7. 

Beeve, Oonoh., loon., fig. 56. 

Siphonaria tcukUum , Beshayes in Guerin’* Magasin do Zoologie, 1841, pi. 85. 

Shell large, oblong, rather depressed, with numerous rather undulating 
ribs; apex posterior, uncinate. Exterior brown; interior liver-brown, often 
mottled with yellowish-brown. Length 1*6, breadth 1, height *5 inch. 

Dentition, Jaw arcuate, expanded at each end, with about 

five rounded transverse ribs in centre; anterior margin papillate, th$ rest 
smooth* Central tooth broad, the breadth being more than half the length; 
laterals 80 with a unidentate cutting-point on the principal cusp, and a 
small outting-point on the outer side which is placed on a small cusp on 
the more central laterals; marginals nearly square with three outting- 
pdnts, the median one large and rounded at the end. 

-f-----—.. i~ .- -- -7 -- . 

* The following speeies are omitted as not really inhabiting New Zealand 
f. eemoer, Bests; inhabits Formosa. S. epinosa, Bests; habitat unknown. 
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Animal .—Yellow ochre, spotted with dark purple, sole of the foot yellow. 

(Esophagus long and narrow, suddenly expanding into the stomach. 
The iutostlne, starting a little above the fundus of the stomach, passes 
anteriorly to the left, crossos over to the right, bends backward, and again 
crosses over the stomach to tlio left, and, having reached the fundus, turns 
sharply forward as a rectum to the anus. The hepatic ducts enter the 
fundus of the stomach. The salivary glands open into the buccal mass, 
which is of a blood-red colour, while the salivary glands are yellow. The 
stomach is pule yellow, with a dead white ccocura at the eardiao end. The 
liver is yellow-brown. The penis is large and thick, with an orange gland 
at the end. The ovotestis is yellow-brown, the hermaphrodite duet bine- 
black, the albumen gland and uterus pale yellow, and the spermatheca red. 
Numerous particles of calcite are found about the reproductive organs. 

Hub , Dunedin; Banks Peninsula; Wellington; and at the Chatham 
Islands. 

Sowerby originally gave Tasmania os the habitat, but it is not men¬ 
tioned in the Rev. J. Tenison-Wood's Consus of Tasmanian Shells. Reeve 
gives New Zealand as the locality. The identification of S . scuteUum with 
this species is duo to Dr. E. von Martens; I have not seen Deshayes’ 
description. 

Biphonaria australis. Plate XVII., figs. » to a. 

Siphonaria austral!*, Quoy and Gaimard, Voy. Autrolabe, Zool. ii., p. 829, pi. 25, 
tigs. 32-34 (1633); Gray, Figures of MoUuscous Animals, pi. 76, fig. 6. 

Shell ovato-oblong, rather conical, with numerous unequal rather un¬ 
dulating ribs; apex posterior, not unoinato. Exterior reddish-brown, the 
ribs white; interior liver brown, the margin generally marked with white 
at the termination of each rib. Length *76; breadth *5 to *6; height 
*25 inch. 

Dentition , Jaw arcuate, of equal thickness throughout, 

rounded at each end, concave margin papillate, remainder of surface 
obliquely cross striated in two directions. Central tooth rather narrow, 
its length being nearly three times the breadth of the base. Laterals about 
19, they and the marginals much like those of & obliquata. 

Animal pale-yellowish, speckled with black on the sides of the foot and 
head. Alimentary system like thtf last species, but the oesophagus is short 
and passes gradually into the stomach, which is yellowish-white. The liver 
is pale yellow. The penis is long and narrow, the gland pale yellow. The 
ovotestis is brownish-yellow, and the spermatheca narrow. 

Hob. Abundant on rocks in the south as for as Banks* Peninsula; 
rare in Cook's Straits. Quoy's specimens were obtained on the roots of 
kelp. 
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This speoies is closely allied to 8. diemenentit, Quoy and Gaimard, and 
may prove to be a variety of it; in which case I would ask Australian 
eonohologists to retain our name, as the more appropriate. Further notes 
on its anatomy and development will be found in the Annals of Natural 
History for 1882. 

SXPHOXASU ZKALAND 10 A. PI. XVII., figS. S to K. 

SiphonaHa tealandtea, Quoy and Gaimard, Voy. Astrolabe, Zoologie ii., p. 844, 
pL 35, fig. 1748 (1838). 

Shell ovate-oblong, depressed with numerous rounded ribs, of which 
about fourteen are usually much larger than the others, two of these close 
together form the siphoual groove, and ore separated by a considerable 
Bpace from the other larger ribs. Apex obtuse, submedian. Exterior ash- 
brown, the ribs sometimes lighter; interior liver-brown, the apex often 
yellowish, a narrow marginal line, or often only the tips of the projecting 
ribs, yellowish. Length *76 ; breadth -6; height *16 to *2 inch. 

Dentition, -^jSnJrSo'^* Jaw like that of S. amtralu. Central tooth 
narrow, its length three times the breadth at the base. Laterals about 
thirteen, the cutting-point bidentate, and a small outting-point on the out¬ 
side; marginals with three cutting-points, the median the largest, and 
bidentate on the inner marginals, simple and rounded on the outer ones. 

Animal like 8. auetrulis, but the ovotestis is palo yellow. 

Hah. Auckland, Nelson, and Wellington; comparatively rare and very 
small at Banks’ Poninsula, which is the most southern locality at which I 
have found it. Chatham Islands (?). 

This speoies is usually easily recognized from the last by its large pro¬ 
jecting ribs, but sometimes the shells cannot be distinguished, and the bi- 
dentate cutting-points of the teoth is the only reliable character. 8. inculta, 
Gould, is probably the same, but I have not seen the figure. Reeve has 
identified 8. zealandiea with 8, sipho, Sowb., found in the Indian Archi¬ 
pelago ; perhaps he is right, but until the dentition of 8. eipho is known it 
will be better I think to keep the two separate. 

SmaoxAXU bxxumicuutk. Plate XVII., figs. n. to a. 

Sip ho neuri* redipdetdmm, Users, Oonohologia Iconic*, S i ph o n s r is, fig. 34. 

Shell ovate-oblong, depressed, rather thin, with about twenty-five.dis- 
tant undulating ribs; apex posterior, uncinate, bent to the left; exterior 
uniform reddish-brown; interior dark purple, lighter under the apex. 

■ Length *8~*9; breadth *60; height *2. 

Dentition, Jaw arcuate, tapering to eecjb end; surfaoe oovered 

with minute papilla. Central tooih very narrow, its length being four times 
the breadth. Laterals about twenty, th& cutting-point bidendate and con¬ 
tinued down op each side of the cusp; interior marginals with two outting- 



144 Transactions, — Zoology . 

points, the inner larger and simply rounded at the end; exterior marginals 
with three cutting-points, tko median the largest and rounded at the 
end. 

Animal dark blue-black, solo of the foot yellowish. (Esophagus long, 
narrow, and expanding suddenly into the stomach; the intestine turns 
forward to the left and passes round the aorta as in other species of the 
genus, and its folds are much the same as in 8 . zealandica. The salivary 
glands are elongated and connected together below the oesophagus. The 
heart is pale yellow and situated on the loft side. The penis is thick: tlio 
ovotestiB pale yellow. The neive-collar is asymmetrical, the pedal, and 
more especially the parieto-splanchmc ganglia being drawn over to the 
light side ; there is an auditory vesicle on each of the pedal ganglia. 

Hah . Auckland Islands. 

Reeve gives no locality for this species, but it has since been identified 
as coming from Kerguelen’s Land ; our species may prove to be distinct* 

Genus Gadinia, Gray. 

Shell conical, with a slight internal siphonal groove in front of the right 
side of the muscular impression. Head distinot; tentacles, expanded funnel- 
shaped ; pulmonary cavity with a gill placed obliquely across the back of 
the neck. Jaw none. Radula rather short, teeth quadrate, arranged in 
angled transverse rows. 

Gadinia nivka. Plate XVII., figs. s. to v. 

Gadinia nivea t Hutton, Jour, de Conckyliologie, 1878, p. 36. 

Shell ovate, depressed, white, with about forty radiating ribs ; apex 
rather posterior, slightly uncinate. 

Length *76 or a 8, breadth *7, height *16 to *2. 

Dentition , transverse rows forming an angle of about 90°, re¬ 

entrant anteriorly. Jaw none. Central tooth with the reflexed portion 
somewhat rectangular with four minute denticles on the oblique posterior 
edge. Laterals About twenty-one, each with a long pointed cutting-point 
and a small dentioie on the inner side. Marginals with a long median 
cutting-point and two small dentioles on each side. 

Animal probably white, but the only specimen I have had, had been for 
some time in spirit and was not in good condition. Buccal mass very large 
and oval; (esophagus short and as broad as the stomach, which tnms 
sharply to the right and passes gradually into the intestine. The intestine 
passes backward, then curves to the left, (hen forward and to the right 
passing over the pylorio end of the stomach, it then makes a eomplete 
circle forward and to the left, and then passes straight to the anus which is 
on the right side of the head. The reproductive orifice is situated between 
the anus and the mouth* The penis is long, narrow, and straight, lying 
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obliquely Heroes the body, its retractor muscle is attached to its posterior 
end and arises from the left posterior portion of the foot. The ovotestis 
and spermatheoa were not seen, but the peduncle of the latter is long and 
opens into the vagina at some distance from the reproductive orifice. The 
v&8 defereus loaves the oviduct about half way down, passes forward almost 
as far as the reproductive orifice and thou bends sharply backward opening 
into the posterior end of the penis. 

//«&. Dunedin and Shag Point, on rook* and on the roots of D'Urvillaa 
vtULi . 


Siphonaria auetralU, 


Siphonaria xealandiea. 


EXPLANATION OP PLATE XVII. 

Siphonaria obli quota. Alimentary system. 

„ „ Reproductive system. 

t« Jaw x 6. 
it „ Teeth x 100. 

Jaw x 13. 

Portion of radula x 11. 

Teeth x 815. 

Alimentary system. 

„ ,i Reproductive system. 

„ „ Jaw x 20 (small specimen), 

n „ Radula x 11. 

„ i, Teeth x 315. 

Siphonaria rsdimieulum. Alimentary system. 

„ i, Reproductive system, 

i, „ Nervous system. 

m *. Jaw x 8. 

„ „ Teeth x 815. 

Alimentary system. 

Reproductive system (portion only). 

Radula x 10. 

Teeth x 815. 

Rtfirenc* to Letter* on Reproductive Systems. 

<*» Penis.—5, aooessoiy gland.—c, vas deferens.—d, rstraotor of penis.—e, ovotestis. 
—/* oviduct.— p, spermatheoa. The numbers under the teeth eignify the number of the 
tooth from the oentral one, which is marked t 
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Oadinia nivea . 


Aax. X.— Addition* to tiu hopo&an Fauna of Now ZtaUmd. 

By OaiauBB Oheltoh. 

[fitod btfort th» PMUmpkical hutitut* of OimUrfmoy, Mi April, 188S.J 

Plate XVIH. 

Wszlk staying for a fsw iaji at Timaru during the last Ghxistmas holidays 
1 oontrvred to collect a lew small Cruatatoa from amongst the seaweed that 
is eacpoSed at low tide, just at the north aide of the breakwater. 

10 
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Among these was one belonging to the very remarkable genus Apaeudea. 
Of this genus there are two spocies given in Bate f s and Westwood’s u British 
Sessile-eyed Crustacea,” and Mr. Haswell has lately described one from 
Australia,* but tho auimal 1 have does not belong to either of these three 
species. 

For the sake of those who may not be able to consult Bate’s and West¬ 
wood’s book, I transcribe the generic characters. 

Genus Apeeudes, Leach . 

(Bate's and Westwood's 41 British 8e»silo-cyed Grastaoea,” vol. ii., p. 144.) 

“ Body elongated. Head and first segment of the pereion confluent. 
Upper antenna longor than the lower, with the first joint of pedunole long 
and robust, the flagellum consisting of two elongated articulated filaments. 
First pair of guathopoda chelate; second pair having the propodos trans¬ 
versely dilated. Pleon terminated by a largo segment bearing two long and 
two short slender filaments.” 

Apaeudea timaruHa , sp.„nov. PL XVIII. 

Front of ccphalon broad, with a slight projection in the centre, and pro¬ 
duced into a sharp point immediately iu front of the eyes. Eyes small. 
Upper antenna with the basal joint of pedunole very large and strong, with 
a prominence on the inside ; second joint fully twice as long as the third. 
Flagellum not so long as pedunole, secondary flagellum rather more than 
half as long as the -primary. First pair of gnathopoda very large and 
strong, fixed finger with a prominence on its inner surface, and having the 
end tipped with hairs. Propodos of the second pair of gnathopoda not 
dilated. Pleon short, Bixth segment not longer than the rest together. 
Terminal tail-legs with the outer branch half as long as the inner. 

Colour, light brown. 

Length, about t of an inch. 

Bab. Timaru. 

Of this species I have obtained a single specimen only, but I have 
examined it with considerable care and made as much as I could out of it, 
because it belongs to a very remarkable genus of Crustacea. Bate and 
Westwood in their book on the British Sessile-eyed Crustacea say “ th» is 
one of the most interesting genera of Orustaceous animals.” This is be¬ 
cause it possesses both Isopodan and Amphipodan characters, and also 
some that belong to the Maoroura; the union of the head with the first 
thoracic, segment into a “ carapace,” and the great chelate gnathopoda 
make the dorsal view very like that of a Macrourous Decapod. 

The animal I have described differs from the other species of the genus 
in some points, as will be seen from the fuller description given further on, 

* Proceedings linmssa Society of New South Wales, VoL VL, Part the Second, p. 19$. 
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but it bo evidently belongs to the B&me group, that I have thought it better 
that the genus should be widened than that matters should be complicated 
by the addition of a new genus. 

In the upper antenna (pi. XVIII., fig. 2) the basal joint of the pedunoleis 
very large, and on the inner side, at about one-third of its length from the 
base, there is a projection (p), the edge of which is crennlated. There is a 
somewhat similar structure in Apeeudee talpa, but it is not so well marked. 
The two projections of the two antenna appear to fit with one another and 
form a grasping organ of some kind. The Becond joint of the pedunole is 
only one-third the length of the first and is slightly expanded distally; it 
is followed by the third joint, half as long as the second, bearing the two 
flagella. It is, I believe, only in this genus of Isopoda that the upper 
antenna has two flagella, though it is common enough among the Amphi- 
poda. 

Tho secondary (inner) flagellum is half as long as the primary one, and 
consists of about six joints, the primary flagellum having about fourteen. 
On the primary one several of the joints bear longish simple sette, and a 
single auditory oilium at their distal ends (fig. 2 a). 

In the second antenna (pL XVUL, fig. 8) four joints oan be distinguished 
in the pedundo, possibly there is another joined to the head. From the 
first of these joints there springs a small projection ending in a veiy long 
seta ; this may possibly correspond to the “ olfactory denticle ” of Bpenoe 
Bate, which is so common among the Amphipoda. The last joint of the 
pedunole is about as long as the two preceding together add is followed by 
the flagellum, which contains about eight joints bearing long oiliated set®. 
In other species of Apeeudee the inferior antenna bears a small oval squa¬ 
mosa plate on the pedunole, something like that found in the Macroura, 
but I have not been able to find any similar structure in my species. 

The mandible (pi. XVIII., fig. 4) is large and powerful, besides the teeth 
on tiie fixed portion there are also some on the end of a large piece whioh 
projects from about the middle and appears to be movable. The appen¬ 
dage consists of two joints, though there may also be another dose down to 
the mandible itadf. The second last joint is the longest and bears several 
short setss, the last joint narrows towards the end and bears several short 
and two or three long set®. 

As I have only had a single specimen I have not been able to make out 
all the mouth-parts satisfactorily; the one represented in fig. fi I believe to 
be the second maxilla, or perhaps only part of it. It consists of two pieces, 
one narrows towards the distal end, whioh bears a crown of stroug set®; 
the other springs as an appendage from the base of the first, it also narrows 
towards the end, this is covered with very short hairs and bears four very 
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long divergent Betas. This appendage to the seoond maxilla appears to be 
the homologue of a similar appendage to the eoeond maxilla of Tanafs, as 
described by Fritz Muller* and figured by Dr. MacDonald, t 

The mnjtillipedes (pi. XVIII., fig. 0) are rather long: the first joint is short, 
the next is much larger and longer and, I believe, bears an appendage. 
The third joint is broader than long, while the fourth is mueh longer than 
broad and has the inner side fringed with gets. The two terminal joints 
are seen partially in profile in fig. G, but in fig. 6 a. they are seen full on; 
they both bear several long sets, each of which is serrated on one side only. 

The first thoraeie segment is so elosely joined to the head that the line 
of junction cannot bo seen; the second thoracic segment is more closely 
united to the 11 carapace M thus formed than the other thoracic segments are 
to one another. 

In the other species of Apseudes the eyes are pedunculated like those of 
the Podoplithalmous Crustacea, but in this species they are very small, and 
there is no sign of any peduncle. 

The first pair of gnathopoda (pi. XVIII., fig. 7) are very large. The carpus 
and propodos are the two largest joints, the propodos being especially large; 
it is produced into a strong blunt finger, whioh has a rounded prominence 
at tho middle of its inner side, and bears several short stiff-looking sot® at 
the end. The movable finger is strong, curved, tipped with brown at the 
end, and somewhat roughened on the inside. In oonjauction with the 
fixed finger it forms a very powerful chela. 

In all other species of Apssudcs that I know of, the propodos of the 
second gnathopod is transversely dilated; this is, indeed, given by Mr. Spence 
Bate as a generic character, but in my species the seoond gnathopod (pi. 
XVHL, fig. 8) differs from the other thoracic legs only in being very slightly 
larger. The caipus is broader than the propodos; both bear stout spines 
on their inner edge, and there is one spine and two or three long burs at 
the base of the terminal finger. The third pair of thoracic legs differ from 
the second only in being very slightly smaller and in having a few more 
spines and hairs. The hairs are plumose. Fig. 9a shows the arrangement 
of these spines and hairs. The suooeeding legs are of the small general 
shape, but the spines gradually disappear, until in the last pair (fig. 10) 
there are none at all; the terminal finger also differs in having pro* 
minenoes on its inner edge. 

The pleon is very short. I have not been able to make out the divisions 
between the segments, but it is evident that the first five segments must be 

* ** Pests' sad Argmnants for Darwin,p. 17. 

f # On the External Anatomy of of the liftman 

8odsty, fi so ond Mss, Zoology* voL i., p. C7, pi. *v., fig. vi.* 
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very abort, almost linear transversely, and although the sixth is larger, it 
also is, I think, broader than long and not so long as the others together. 
In other species of Apeeudes the sixth segment of the pleon is longer than 
the preceding five together. 

The tail-piece is triangular and is tipped with two or three short sets. 
In the terminal tail-legs the outer branch is one-half as long as the inner 
and both bear long straggling set®. 

The other appendages of the pleon appear to be about midway in structure 
between the first three pleopoda of the Amphipoda and the brauchial pleopoda 
of the Isopoda. They (pi. XVIII., fig. 11) are small and each consists of a 
narrow basal-joint followed by two equal branches, the whole bearing long 
ciliated sets. They differ from the first three pairs of pleopoda of the 
Amphipoda only in the fact that the branches are not divided into many 
joints, in fact they resemble them so much and differ so much from the 
branchial sacs of the typical Isopoda tliat I think thVy cannot be used 
as respiratory organs. The possession of the appendage to the second 
maxilla points to the fact that respiration must be carried on at the 
sides of the head, as is stated by Fritz Muller to be the case with 
Tanais, 

I have taken, both on the banks of the Avon, Christchurch, and at 
Eyreton, specimens of a small terrestrial Isopod that I at first took to be 
an Chmcus . I have however found that it cannot be distinguished in any 
specific character from Philongria rosea; I have therefore to record the 
occurrence of this species in New Zealand. 

I give the generic and specific descriptions. 

Genus Philongria, Kinahan . 

(Bate's and Westwood's “ British Sessile-eyed Crustacea," vol. ii, p, 454.) 

Generic character «— u Ovate, subdepressed. Cephalon without frontal or 
lateral lobes. Outer anteun® 9* or 10-jointed, with the second joint 
cylindrical; terminal joints subulated. Cox® of first and sixth rings of 
pleon obsolete. Uropoda entirely exserted; basal portion trigonate. Outer 
ramus elongate, pointed, and exserted obliquely. Inner narrow, extending 
beyond the middle of outer, pointed.” 

Philongria rosea (loo. oit., p. 460). 

Specific character *— 44 Ovate#oabrous, covered with small tubercles. Eyes 
small. Inner antenna* conspicuous. Outer antenn® with the flagellum 
slender, with apparently only four articuli, which are very difficult to detect 
except onder a strong lens; tipped with a pencil of hairs. Terminal seg¬ 
ment of the pleon with the extremity truncated straight. Oolour reddish, 
with whitish spots and dorsal line. 

u Length* three-twentieths of an inch/’ 
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Hab. -Christchurch and Eyreton. In damp situations, under decaying 
leaves, etc. 

This species must, I suppose, have been introduced in some way from 
England, though there are difficulties in this belief, for I have found it 
abundautly at two places several miles apart, separated by rivers over 
which animals of this kind cannot easily cross, and, moreover, it does not 
appear to be widely distributed in England, for Bate and Westwood say 
(p. 461):—“ We believe that this species has only hitherto been found in 
Mr. C. Spence Bate's courtyard and cellar, and that of the neighbouring 
houses, at Plymouth, where it is tolerably abundant." 

I have, however, no doubt that my specimens cannot be distinguished 
specifically from Philongria rosea, and we must therefore await further in¬ 
formation before we can decide whether it has been introduced or not. 

• EXPLANATION OP PLATE XVIIL 

Apteude* timaruvia. 

Fig. 1. Dorsal view x 14. 

2. Upper antenna x 84. /», the crenelated process on the basal joint, a, set* and 
auditory ciliuni from one of the joints of flagellum, more highly magnified. 

8. Lower antenna x 60. 

4. Mandible x 84. 

6. Second maxilla x 40. 

6. Maxillipede x 60. a. la«t two joints seen full face. 

7. First gnathopod x 14. </, part of the same showing the shape of the fingeie. 

8. Second gnathopod x 24. 

0. Third thoracic leg x 19 a, end of the samo x 40. 

10. Last (seventh) thoracic leg x 19. 

11. Ploopodum x 60. 


Art. XI .—On some Points of Difference between the English Crayfish (Astacus 
fluviatilis) and a New Zealand one (Faranephrops setosus). By Charles 
Chilton, M.A. 

[Bead before the Philosophical Institute of Canterbury , 6 th July, 1883.] 

Plates XIX.-XXI. 

The following paper is au attempt to contrast the structure of the New 
Zealand crayfish, Faranephrops setosus , with^bat of the English one, Astacus 
fluviatilis, as it is described by Professor Huxley in his recent book M The 
Crayfish." * 

In MierB' 44 Catalogue of the Stalk- and Sessile-eyed Crustacea of New 
Zealand ’’ three species of Faranephrops are described as belonging to New 
Zealand. These arc P . planifrons, P. setosus , and P. tealandicu *. Of these 

* International Scientific Series, vd. txviii. 
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I have seen P. aetosus only. P. planifron* is a perfeotly distinct species, 
and is found abundantly in many places in the North Island of New Zea¬ 
land. P. aetoaua is not known to occur in the North Island, but it is widely 
distributed in the South Island, being found in the River Avon, Christ¬ 
church, from which the specimens for this paper wore obtained, and also in 
the rivers near Invercargill, at the south of the island. Thus P. plan#ton* 
appears to be confined to tho North Island, and to bo represented in the 
South Island by P. aetosus. 

P. zealandicw* was described as belonging to New Zealand by White in 
1847,*' but it does not appear to have been since recognized. Professor 
Hutton, who at the time when ho desoribod P. setosus in 18781* had no 
opportunity of consulting White's description, tells me that he thinks it 
very probable that P. zealandicus is nothing more than a young specimen of 
P. sstom a. From the comparison of the two descriptions in Miers’ Cata¬ 
logue, and from the figure in the Zoology of the Voyage of the Erebus 
and Terror, this appears very likoly to be the case, and it also agrees well 
with the small size of P. zealandicus (8 inches) as compared with that of 
P. setosus (5f inches). 

With regard to P. zeaLtntiirus, Mr. Miers says “ This species is cer¬ 
tainly distinct from P. attorns, Hutton. In V . zealandicus, of which the 
type specimens are in the British Museum Collections, the hands are 
clothed externally with tufts of hair arranged in longitudinal series, and 
arc armed with spines only upon the superior margins, and tho sides of the 
carapace are smooth. In P. setosus there are spines arranged seriately 
upon the external surfaoo as well an the upper margin of the hand, and the 
branchial and hepatio regions of the carapace are armed with numerous 
iuoqual conical spines." The first point will certainly not serve to distin¬ 
guish the two species, for there are tufts of hair on the hand of P. setosus, 
there having been a slight mistake in Professor Hutton*s description (see 
below). With regard to the other points they are certainly subject to some 
variation in P. setosus, and it is quite possible that the spines on the hands 
and on the sides of the carapace may be developed only in the older speci¬ 
mens, but I have not been able to examine a sufficiently large number of 
specimens to give a decisive answer on this point. However, there are 
certainly only the two species, P. planifrons and P. setoaus, known to New 
Zealand collectors, and this leads one to think either that P. zealandicus is 
not a distinct species or that the locality given is wrong, and that it belongs 
to Fiji, where a species of Paranephrops is found.§ 

* troo* Zool. 800 , p. 138. 

t Ann. <* Msg. Nat. Hist., Mr. 4, xii., p. 403. 

t Ann. A Mas* Net. Hist, kt. 4, vd. xriii, 1876, p. 418. 

| Haxlsy, “ The Crayfish," p. 806 . 
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The most important result arising from the examination of Paranephrops 
setosus is that its affinity to Palinurus now seems to be placod beyond doubt. 
Paranephrops and the Parastacida generally resemble the Pattmtridm in 
that they have no appendages upon the first abdominal segment; in this 
they differ from the crayfishes of the Northern Hemisphere, and from 
Homarus and Nephrop #. The Palinurida and the Parastacida also agree in 
having hooked setm,* while in the Potamobiidtr and in the lobsters the 
sette are not hooked. Moreover the branchial formula of Palinurus and 
and Paranephrops are almost identical. Taking the presence or absence of 
the first abdominal appendages as the basis of his classification, Professor 
Huxley placed the Palinurida and the Parastacida together as the Astyla, 
while the Potamobiida, Homarida , etc., together form the Stylophora . This 
classification is confirmed if the structure of the male reproductive organs 
in Paranephrops setosus , for these agree in every essential particular with 
those of Palinurus vulgaris as described by Brocchi.t In both the testes 
consist of two long tubes united towards their anterior ends by a commis¬ 
sure ; both have long convoluted vasa deferentia ; and in both the extremi¬ 
ties are greatly expanded. This would appear to be the oldest and most 
generalized form of the male reproductive organs of crayfishes, New Zea¬ 
land having preserved the old form in this as in many other cases. In 
Antonis Jlnviatilis the testes are very different in shape; they are trilobed, 
two lobes being directed anteriorly, and one posteriorly: thus the two pos¬ 
terior portions, which in Paranephrops and Palinurm are quite distinct, 
appear in Astacus jiuviatilis to have coalesced into a single mass. The vasa 
deferentia of Astacus are much convoluted, but their extremities are not 
expanded or at least only slightly so. Professor Huxley gives them without 
any expansion, J but in Milne-Edwards' figure they are slightly expanded.$ 
The male reproductive organs of Homarus vulgaris appear to be mtermediate 
between those of Paranephrops setosus and of Astacus Jiuviatilis , for in them 
the two posterior portions are close together and apparently confluent, 
though not so perfectly coalescent as in Astacus; the vasa deferentia are 
curiously enough not convoluted, though their extremities are considerably 
expanded. || 

In accounting for the origin and present distribution of the crayfishes 
Professor Huxley says : — “ Let it be supposed that, at some former period 

* Huxley, “ On the Olasaificaiionand^^ theOrayfisbes.” Prcweedings 

of the Zoo) Soe., 1878, pt. hr., p. 770. 

f Annies des Boiences NaturelWs, BA VI., ii. 

t “ The Crayfish,” p. 180. 

« Hist. Nat. des Crust., Atlas, pi. IS, fig. 14? or the artioe “Crustacea” in Todd’s 
Encyclopedia of Anatomy and Physiology, p. 788. 

H Milne-Bdwards* Hist. Nat. des Crust., Atlas, pi. IS, fig. 15, 



Chilton. —On Astacus fiuviatilis and Paranephrops setosuB. l6d 


of the earth's history, a Crustacean, similar to Paranephrops or Astaeopsis in 
its general characters, but with the first pair of abdominal appendages fully 
formed, which we may call provisionally Protastacus , inhabited the ocean, 
and that it had as wide a distribution as Pulamon or Penaun at the present 
day. Let us suppose, further, that the northern form of the genus tended 
towards the assumption of the Potamobiine, and the southern towards that 
of the Parastacine type. Undor these circumstances it ib easy to under¬ 
stand how such livers as were, or became, accessible in both hemispheres, 
and were not already too strongly tenanted by formidable competitors, 
might be peopled respectively by Potamobiine or Parastacine forms, which, 
acquiring their special characters in each great river-basin, would bring 
about the distribution we now witness. As time went on, the Protastacus 
stock might become extinct, or might be represented only by rare deep¬ 
water forms, as the Uomarida are represented in the Indian Ocean only by 
Nfphropti*,"* 

The comparison of the male reproductive organs in Palinurus , Para¬ 
nephrops , Homarus , and Astacus, appears to lend every support to this hypo¬ 
thesis, and 1 have only to add that the Protastacus stock appears to have left 
Palinurus , which has lost the chelate limbs possessed by its ancestors, as its 
marine representative in the Southern Hemisphere. 

Though Pawncphroi» is thus in all probability more nearly akin to 
Palinurus than it is to Astacu*, yet it is curious to notioe that in general 
appearance it resembles Astai us much more nearly than it does Palinurus. 
I am not referring to the absence of chelate limbs in Palinurus , for they 
must obviously have been lost after the Parastacula branched off, but to the 
size, the colour, the shape of the antennules and antenna and their size 
relatively to that of the animal, the narrow thoracic sterna, the movability 
of the last thoracic segment and the shape of the abdominal appendages. 
Some of these points, such as the size and colour, are no doubt due to mere 
adaptation to surrounding circumstances, but it seems difficult to believo 
that the other resemblances to Astacus can be due to the same oause. 

My observations with regard to the gastroliths or 11 crab’s eyes" of 
Paranephrops do not agree with those given by Profeasor Huxley for 
Astacus in “ The Crayfish,” and I therefore mention it here referring to the 
body of the paper for the details. He states that the Gastroliths “ are 
found fully developed only in the latter part of the summer season, just 
before eodysis sets in/* and that they “ are oast off with the gastric arma¬ 
ture in general*” 1 have, however, obtained specimens in September end 
October (<•#. in (he Spring) with gastroliths present. Borne caught in 
September had vevy small gastroliths, but one caught in October had them 


Pm, Zool. 800 ., 1878, pt. hr., p. 767. 
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very largely developed; and I have also had two specimens in which ecdysis 
had evidently taken place some little time before their captnre and yet the 
gastroliths were very largely developed in both. The conclusion I have 
therefore to draw is that the development of the gastroliths in Paranephrops 
differs from that in Astacus . 

Paranephrops setosus was first described by Professor Hatton in 1878.* 

The various parts mentioned in his description will be more minutely 
described in their proper places, but there is one small point that needs 
amending. This is with regard to the hairs on the great claws. These 
are described as “ distant long stiff hairs, the tips of which are often split,'* 
but these are in reality small tufts of hairs each containing from six to 
twelve separate hairs. In each tuft there are two kinds of hairs, one naked 
and jointed the other plumose and without joints (see under iutegument). 
The hairs in each tuft become closely united together in dried or spirit 
specimens, and thus appear very like single stiff hairs, and this is no doubt 
the cause of the mistake. 

The thoracic sterna in Paranephrops setosus are quite narrow, and those 
corresponding to the first four pairs of ambulatory legs are firmly united 
together, while that of the last thoracic segment is separate, so that this 
segment is more or less movable. In this Parantphrops resembles Astacus 
and differs from Palinurus, 

The inferior edge of the pleura of the third abdominal somite is 
rounded; the anterior portion is slightly moro convex than the posterior 
part and is fringed with several plumose set®; the posterior portion is 
almost or quite naked (pi. XXI., fig. 0). 

The rostrum (pi. XIX., fig. 9) has been already well described by Professor 
Hutton. The end projects slightly upwards. On the under surface there 
are two large, median, rather blunt teeth. These teeth and likewise the 
four teeth on the two sides are subject to some variation, for in one speci¬ 
men there were four teeth on one side and only three on the other, and in 
another specimen there was only one tooth underneath. 

The telson (pi. XX., fig. 4) consists of a single piece, there being no 
transverse hinge. On each side about one-third of its length from the end 
there is a strong single spine. The extremity is rounded and fringed with 
plumose set®. 

Integument ,— The integument is completely calcified throughout, except¬ 
ing such portions as must necessarily remain soft and flexible to allow of 
the movements of the various parts of the body. The telson and the 
appendages of the sixth abdominal somite are hard and not semi-membran¬ 
aceous as in Palinurus, The hardest parts are the anterior portion of the 

• Ana. sad Mag. Nat. Hist., ser. 4, *ii, p. 402. 
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carapace and the great claws. In both of these, but more especially in the 
latter, the integument is very thick and hard and is beset with many strong 
sharp spines. 

By making sections of parts of the integument it was found to be much 
the same as that of Astacus figured on page 191 of “ The Crayfish." It 
showed the ejnostraeum (pi. XXI., fig. 3 < 7 ), the ectostracum (6), and the 
endostraeum (<■), the last being much thicker than the other two together. 
In the inner part of the ectostracum there were numerous rectangular pro¬ 
jections extending from the endostraeum about half-way into the ectostracum t 
but these were veiy irregular, no two sections being alike as far as these 
projections were concerned. 

ScUr .—There are two kinds of Retro found abundantly on various parts 
of the body. The first (pi. XXI., fig. 8) consists of a central stem which 
bears numerous filaments on it, so that it is densely plumose. The stem is 
all in one piece and is not jointed. In the othor kind (pi. XXI., fig. 7) the 
stem has a kind of joint about the middlo. The basal half is quite naked 
bnt the terminal half is minutely serrate towards the end, which is usually 
slightly curved. Both kinds arc lodged in a sort of socket iu the integu¬ 
ment at their base. 

The plumose setro are found on almost all parts of the body, but they 
are thickest on tho telsou, the abdominal appendages, the chelro and the 
antennro. Tho jointed setro are found chiefly on the chelro and the an- 
tennro. On the chelro both kinds are found together forming little clusters 
each containing about five or six plumose setro and two or three jointed 
setro. Modified forms of these setro are found in the respiratory organs, in 
the stomach, and on the nntennro, and are described in their proper places. 

Appendage *.—The antennal* (pi. XIX., fig. 1) has the peduncle formed 
of three joints. The first or basal joint is somewhat longer than the other 
two together and is broader at its base than at its distal end. On the 
ixmer side towards the distal end there is a single, strong, sharp spine. 
The outer edge is thickly beset with plumose cilia. The aperture of the 
auditory sac is on the upper side of this basal joint. The next two joints 
are slightly narrower than the first, but they are much broader in com¬ 
parison than the two corresponding joints in Astacus. Both bear numerous 
plumose setro on either side. The third joint supports the two flagella 
which represent the exopodite and endopodite. The outer one, exopodite 
(or), is larger and longer than the inner one, endopodite (en). In both of 
the flagella each joint bears some of the two kinds of setro, the plumose 
setro being the more numerous on each joint. In addition to these most of 
the joints of the endopodite bear a tuft of olfactory filaments (see olfactory 
organs). 
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The protopodite of the antenna (pi. XIX., fig. 2) i§ two-jointed. The 
basal joint is small and bears the oonioal opening of the green gland (gg) 
and just above it a strong Bpine. The other joint of the protopodite is large 
and broad and is divided into two parts more or less movable upon one 
another. There is a strong spine on the outer side at the base of the scale 
and another on the inside ; and there are three or four other spines on the 
under surfooo of the protopodite. The exopodite (ex) is represented by the 
bquame or scale, which reaches beyond the basal joints of the endopodite. 
Its inner edgo is curvod and fringed with plumose setce. The base of the 
endopodite is composed of two joints of about equal sise, each of which 
bears setae abundantly on the inner side. Each joint of the flagellum bears 
some of both kinds of hot®. 

Mandible (pi. XIX., fig. 8).—Tho protopodite appears to be essentially 
the same as in Astacus, The palp is 8-jointed but the first two joints are 
not movable upon one another and the joint between them is somewhat in- 
distiuct. The third joint is freely movable upon the second, it is slightly 
bent near its proximal end, its extremity is rounded and provided with 
many setae. 

In the first maxilla (pi. XIX., fig. 4) the endopodite (en) is better developed 
than in Astacus ; it consists of a basal joint followed by a short indistinctly 
segmented flagellum. The basipodite (bp) is pear-shaped while the ooxo- 
podite (rxp) is comparatively small and narrow. Both have their extremi¬ 
ties fringed with short styhform set®. 

The second maxilla (pi. XIX., fig. 6) closely resembles that of Astacus in 
general appearance, but the scaphognathite (sg) is small compared with the 
rest of the appendage. The endopodite (m) is small and undivided. Tho 
coxopodite (exp) and basipodite (bp) are lamellar and are subdivided by 
deep fissures into four portions which are much narrower than the cor¬ 
responding parts in Astacus . Their extremities are fringed with set®. 

In the first maxillipede (pi. XIX., fig. 6) the coxopodite (cap) and the 
basipodite (6/>) are broad thin plates with setose edges; the basipodite 
is considerably larger than the coxopodite. The endopodite (sn) is small 
and consists of a short basal joint and an indistinctly segmented flagellum 
Blightly longer than the basal joint. The basal joint of the exopodite (ex) 
is long and is followed by a flagellum about as long as itself. The epipo- 
dite (ep) is a soft membranous plate rounded at the extremity and bearing 
numerous branchial filaments. 

Second maxillipede (pi. XIX., fig. 7),—The exopodite (ex) is large com¬ 
pared with the rest of the limb; the basal joint is long, thin and fringed 
with set®, the flagellum is very well developed, being as long as the basal 
joint. The coxopodite (exp) is large and broad and bears the podo- 
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bronchia (pb) which has no lamella. The anterior arthrobranchia (ab) 
(attached to the membrane uniting the base of the limb to the part of the 
thorax to which it is articulated), also often comes away with the limb. 
The basipodite (bp) and isohiopodite (ip) are both short and of nearly equal 
length, the latter is broader than long. The meropodite (mp) is the 
longest joint in the endopodite, it is about twice as long as broad. The 
inner edge of these three last-mentioned joints is abundantly supplied with 
sets. The carpopodite (ep) is small and narrow. The protopodite (pp) is 
subtriangular, expanding towards the distal end, the daetylopodite (dp) is 
small and rounded. The last two joints are fringed with set® on both 
sides. 

Third maxillipede (pi, XIX., fig. 8).—In this appendago the exopodite 
(ex) is small oompared with the rest of the limb, it reaches to nearly the 
end of the isohiopodite of the endopodite. It is composed of two parts, 
the undivided basal joint and the flagellum, the former being slightly 
the longer. The ooxopodite (exp) bears the podobranehia (pb) and also the 
corresponding antorior arthrobranchia (ab ); at the base of the podobran- 
ohia is a small tuft of eoxopoditic setse (cx») [see under Respiratory 
Organs]. The basipodite (bp) is indistinctly divided from the isohiopodite 
(ip) which is the longest joint of the endopodite. There are three or four 
spines on its inner edge, and the outer edge is produood distally into a long 
sharp spine. The meropodite (mp) is little more than half as long as the 
isohiopodite, on its inner edge are three Bpinos. The carpopodite (ep) is 
narrow at its proximal end, but expands considerably at the distal end, the 
inner corner of which bears a sharp spine. The propodite (pp) is about as 
long as the isohiopodite, it narrows towards the distal end; the daetylopo¬ 
dite (dp) is narrow, being about three times as long as broad. The inner 
edges of the basipodite and succeeding joints are fringed with sets. 

The great clam each bear a large podobranehia and a small tuft of ooxo- 
poditic setse. The various joints of the limb are abundantly supplied with 
strong spines arranged as follows:—The isohiopodite has two strong sharp 
spines on the inside, and two short blunt ones on the outside; the meropo¬ 
dite has on the inside two rows containing six and four spines respectively, 
and at the distal end a single spine placed between these two rows, en the 
outside is a row of four spines, and there are one or two other spines at the 
distal end; the carpopodite has three large spines on the inside, one large 
one on the outside, and smaller ones scattered over the joint; on the under 
side of the propodite there are two rows of three and four spines respectively 
and one spine irregularly placed. On }>he side on which the movable finger 
is thaw are five large spines in a row, and one large one more to the out¬ 
side, on the other side are two rows extending right up on to the fixed 
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finger, each row containing abont twelve spines. On the outside there is a 
central row, and also several other spiues more or less irregularly placed. 
On the outer edgo the dactylopodito bears two rows of spines, six in one 
and four in the other, and there are two small spines at the tip. Each 
finger ends in a strong spine pointing towards each other, and on the inside 
of the fingers are three or four rounded prominences. There are numerous 
tufts of sets* on most of the joints, but most abundantly on the propodite. 

The four posterior pairs of ambulatory legs are somewhat slender; in all 
except the last the coxopodite bears a podobranchia and a small tuft of 
coxopoditic setae. 

The first pair of abdominal appendages are entirely absent both in the 
male and female. 

The second , third , fourth and fifth abdominal appendages are all alike, and 
are rather simpler than those of Astacus. The coxopodite (pi. XX., fig. 1 
exp) is very short, and is followed by the long cylindrical basipodite (bp) 
which supports the exopodito (ex) and the endopodite (<m). In the male 
these are of about equal length, and are imperfectly articulated through 
their whole longth, neither of them having an undivided basal joint as in 
Astacus. Their edges are fringed with long plumose set®. In a female 
with the eggs attached under the abdomen the appendages (pi. XX., fig. 2) 
were found to differ Bomewhat from those of the male. They were much 
slenderer and the exoskeleton was much softer; the endopodite (m) was 
considerably longer than the exopodite (ex), and in both the articulations 
were very indistinct; the set® were long and did not appear to be plumose. 
In a youug female, however, in which the eggs were still in the ovary, the 
abdominal appendages were much more like those of the male, and were 
supplied with plumose set®. 

The appendages of the Bixth abdominal somite have the coxopodite (pi. 
XX., fig. 8, exp) broad and indistinctly divided into two or three parts. The 
exopodite (ex) is in the form of a broad oval plate divided into two parts by 
a transverse hinge, the basal part ends distally in a row of short spines of 
which the outside one is the longest. The terminal portion is rounded end 
fringed with plumose set®. A median ridge runs from the ooxopodite 
through the whole length of the exopodite, Tho endopodite (an) is of 
similar shape, but consists of one piece only, the median ridge ends in a 
sharp spine at some distanoe from the edge. 

Respiratory organs .—These differ considerably from those of Astacus, 
and closely resemble those of Astacopsi*.* The epipodite of the first maxil- 
lipede is in the form of a broad more or less oval-shaped lamina, the end of 
which bears numerous branchial filaments similar to the filaments of the 

# "The Crayfish,’ 1 p. 264. 
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true branohiio. Hence this epipodite must bo looked upon as forming part 
of the respiratory organs. The next six appendages, vie., the second and 
third maxillipedes and the first four pairs of ambulatory legs, eaoh bear a 
podobranchia. These are larger than any of the other branchiae, but they 
have no lamina or epipodite corresponding to that of Astacus , and many 
though not all of the branchial filaments have hooked apices (pi. XXI.» 
fig. 5). Each of these six appendages also bears on its intorarticular mem¬ 
brane an arthrobranohia. These correspond to the anterior arthrobranchia 
of Huxley. They are all well developed, but are considerably smaller than 
the podobranohife. To all those appendages except the first, the second 
maxilla, there is also the corresponding posterior arthrobranchia. These 
are all of small sire, the largest being composed of comparatively few fila¬ 
ments, and they become smaller from before backwards. In fact the last 
one is almost if not quite rudimentary, though evidently subject to Borne 
variation, for, in one specimen, on the left side it was composed of a single 
short filament, while on the right the filament was longer and bore a short 
filament branching from it. Four plourobrauchhe are attached to the 
epimera of the four hindmost thoracic somites. They are all of moderate 
siae. 

These facts may therefore be tabulated thus:— 


Branchial Formula or Parantphropt setotus. 


Somites end their 
Appendages. 

Podobranohi®. 

Arthrobranchia. 

___j_— 

Pleurobranchi®. 

— 

Anterior 

Posterior 

vn. 

ep.r. 

0 

0 

0 

ep.r. 

vm. 

1 

1 

0 

0 


XX. 

1 

1 

1 

0 

8 

X 

1 

1 

1 

0 

8 

XL 

X 

1 

1 

1 

4 

XXL 

X 

1 

1 

1 

4 

m 

l 

l 

1 err 

1 

4 or 8 + r 

XIV. 

0 

0 

0 

1 

1 


6 + ep.r. 

+ 6 + 

5or4 + r 

+ 4 

81 + ep. r. t or 

80 + * + r. 


The ootopoditio set* which are found on the ooxopodites of the four 
pairs of ambulatory limbs, and also of t)ie third pair of maxillipedes, differ 
considerably from those of Astacus. They are few in number and much 
shorter and straigbter than those of Astacus. The set* of whioh each tuft 
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is composed appear to be modifications of the naked jointed setae already 
described. There is a joint about the middle (pi. XXI*, fig. 4 a). The 
basal part is quite naked, the distal half is naked until some little distance 
past the joint, but is theu thickly ooverod with short simple filaments. 
These filaments extend nearly to the end of the seta, which is hooked (b). 
In the concave portion of the hook there is often a slight projection (c). 

The inner surfiaoe of each branchiostegite is thickly covered with jointed 
sctie. In these the filaments on the distal half are less conspicuous than 
in the eoxopoditic set®; in this point they are intermediate between the 
coxopoditic set® and the ordinary jointed set® found on the chel®, etc., but 
they resemble the coxopoditic set® in having their extremities hooked. On 
the inferior edgo of the branchiostegite there is a row of set® hanging 
downwards. These are similar to those found on the inner snrfaoe of the 
branchiostegite except that the extremities are not hooked. I am quite 
ignorant of the function of all the hooked set® that I have described; they 
appear to have something to do with the respiratory organs, as it is only 
those in immediate oonnection with the respiratory organs that are hooked. 

Circulatory system .— The ciroulatory system, as far as could be seen 
without injection, does not appear to differ in any important particular 
from that of Astacus. The heart is of similar shape and lies behind the 
stomach and above the intestine and reproductive organs. The abdominal 
artery was readily soon running along the dorsal surface of the abdomen 
and giving off brandies in each somite. The sternal artery was also seen 
passing vertically downwards to the ventral surface of the animal, where it 
divides into an anterior and a posterior branch. The arteries arising from 
the anterior portion of the heart are smaller and are not so readily seen. 

Alimentary system..— The general course of the alimentary canal is, as 
might have been expected, very much like that of Astacus . The oesophagus 
is large in section and expands almost immediately into the capacious 
stomach. The stomach consists of two parts, the cardiac and the pyloric, 
the former of which contains a gastric armature, which is fully as compli¬ 
cated as that of Astacus . It is formed on the same type, so that the same 
names can be used in describing the various parts. The anterior edge of 
the cardiac ossicle (pi. XX., figs. 6 and 6 e) is much more convex than in 
Astacus ; and the remaining part is divided into fonr portions, as shown in 
fig. 5. The urocardiao process («c) is more or less oblong, not quite twice 
as long as broad, with the sides slightly concave, at the posterior end are 
two rounded prominences. The median tooth (me) is dense and hard; the 
end curves forwards and is bifurcated at the summit. The urocardiao 
process and the median tooth are united by the prepyloric ossicle (pp) to 
the pyloric ossicle (p) in the same way as in Atkuus* The pterocardiac 
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ossioles (pc) have muoh the same shape and position as in Astacus. The 
lateral teeth (U) are large and reddish-yellow in oolour. Anteriorly the 
teeth are large and distinct and there is one large tooth placed on one side 
of the row; posteriorly the teeth decreasb greatly in size, but there are two 
or three rows so that they form an efficient grinding apparatus. Beneath 
the lateral teeth on each side there is a small, single, sharp tooth at the 
end of a long, thin, calcified bar. In a sido view of the stomach (fig. 6) this 
tooth is seen to be also supported by a broad plate, the inner surface of 
which is thickly covered with short, stiff, plumose set®. On the raised 
edge of this plate, projecting from either Hide into the interior of the 
stomach, there is a row of set® similar to the others except in length. 
These stretch across and meet in the centre and appear to be for the 
purpose of stopping the food and forcing it to pass through the gastric 
armature already describod. They (pi. XXI., fig. 6) are very long and 
slender, of the same size throughout almost the whole of their length, 
often slightly curved towards the end. The stem is unjointed and is 
covered with filaments which are not much longer than the diameter of 
the stem itself. 

The pyloric portion of the stomach seems to be essentially the same as 
in Aitacus. The ooacum (pi. XX., fig. 6 ca) appears to be variable, for 
though I have seen it quite distinctly in some specimens, I have been 
nnable after oareful search to find it in others. The cardio-pyloric valve 
( rpv ) is present as in Astacus, and the transverse section of the pyloric 
region is so very much like that of Astacus that I have not given a figure of 
it.* At the opening of the pyloric sac into the intestine there are valves, 
one median, one above, and apparently only one on each side. 

From the pyloric end of the stomach the intestine passes direct to the 
anus on the ventral surface of the telson. There is no cceoum in connection 
with the rectum as there is in the lobster, Honiara* vulgarise 

At the sides of the stomaoh gastroliths were found in some specimens. 
These evidently differ much m shape according to their state of develop¬ 
ment and when fully developed they differ considerably from those of 
Astacus. The side turned towards the stomach is either flat or slightly 
concave. The part which forms the convex side is doubled over so as to 
join with the flat or concave aide, the junction between the two forms a well- 
marked nearly daeular indentation. The fiat or concave portion inside this 
ring is quite smooth. The convex side is more convex than the correspond¬ 
ing part in the gastroliths of Astacus , and it also differs in being quite 

• Bos “ The Crayfish,* 1 p. 68, fig. 9a. 

t Bee Huxley sad Marfa's “ Praefloal Biology," p. X88. 
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smooth while that of Astacus being “ rough with irregular prominences, is 
something like brainstone coral.” The gastrolithe of Paranephropt are 
usually pale blue in colour. 

The facts with regard to the occurrence of the gastroliths in the sped* 
mens of Paranephropt letoius that I have examined are as follows : —First 
specimen, male, caught October, 1880 (i.t. in the Spring), eodysis had 
taken place shortly before this animal was caught, for the shed gastrio 
armature was found in the stomach, the exoskeleton, however, was moder¬ 
ately hardened—the gastroliths were very large: second specimen, male, 
caught about the middle of April, 1881, gastroliths rather small: third 
specimen, female, caught shortly afterwards, gastroliths absent: fourth 
specimen, female, caught May, 1881; in this specimen eodysis had taken 
place shortly before its capture, the integument was thin and scarcely 
hardened and the shed gastrio armature and membrane were found in the 
stomach, gastroliths very large : fifth speoimen caught later on in May, no 
gastrolithB. Three other specimens were obtained in September, 1881 
(i.t. early in Spring), of these in two the gastroliths were present though 
very small, in the thiid there were no gastroliths. It is therefore evident 
that the development of the gastroliths in Paranephropt setosut must differ 
from that in Astacus fluviatilis. 

The liver is large and yellow in colour, but it does not appear to differ 
essentially from that of Astacus. 

The green gland as in Aetaeue consists of two portions, first the gland 
which is green in eolour and oommunioatos with the seoond part, the sac, 
whioh has extremely delicate whitish walls and opens at the base of the 
antenna (pi. XIX., fig. 2, gg). When examined microscopically the gland 
is seen to contain granular cells, but I did not make out the “ much convo¬ 
luted tube ” of Lozdig.* 

Nervoue system and tense organs. —The main portion at the nervous 
system, viz., the chain of ganglia on the ventral aspect of the body, appears 
to closely resemble that of Astacus. 

Eye. —As in Astacus the cornea of the eye is "divided into a great number 
of minute usually square facets, by hunt lines, which cross it from side to 
side nearly at right-angles with one aaother."t I have not studied the 
internal structure of the eye. 

The auditory sacs, which are situated in the basal joint of the antennules, 
closely resemble those of Astacus, and the auditory hairs from them am ex¬ 
ceedingly like the one figured by professor Huxley4 

• See “ The Crayfish,” p. 858. 

t “ The Crayfish," p. It8»8. 

t “ The Crayfish," p. W, fig. 37, B sad 0. 
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Olfactory organs .—These are borne Ob the exopodite of the antennule. 
The various joints in the flagellum differ in shape from those of 'Xstacus, 
tor the distal end of each is considerably enlarged; this enlargement ie 
ohiefly on the tinder side, for, while the upper edge is nearly straight, the 
under edge curves so as to form a rounded protuberance towards the distal 
end (pi. XXI., fig. 1). On these protuberanoos are situated the tufts of 
olfactory seta (<*), thus there is only one tuft of olfactory sette on each 
joint, while in Astocus there are two on each joint. Each tuft arises 
from a Blight cavity in the joint and oonsists of usually five or six olfactory 
set*. 

The olfactory setie are similar in shape to those of Astaeus. Each oon¬ 
sists of two parts (pi. XXI., fig. 2), which at first Bight appear to be divided 
by a joint, but on more careful observation it appears that this is not really 
so, but that the walls of the two parts arc continuous, and that the appear¬ 
ance of a joint is caused by the basal part being filled with opaque granular 
matter whilo the distal part is dear and transparent. This opaque gran- 
nlar matter extends up the sides further than it doos in the middlo of the 
seta. 

Reproductive organs. —Male (pi. XX., fig. 7). The testes (t) consist of 
two long tubes united towards their anterior ends by a transverse portion or 
commissure. The two parts in front of tiffs commissure lie between the 
heart and the posterior portion of the stomach, and are somewhat directed 
upwards towards the dorsal surface of the body. Immediately in front of 
the commissure they become considerably narrower. The portions of the 
tubes behind the commissures are narrow at first but they soon widen and 
then soon contract again at the origin of the vasa deferentia. After this they 
again widen out and at their posterior ends are more closely approximated. 
Thus a little behind the commissure a considerable space is left between the 
two tubes, and in this space the heart rests. The vas deferens (vd) arises 
as a very fine tube. The first part differs from the remainder in being 
smaller and less boldly ourved. The remainder is exceedingly convoluted 
and increases tmly very slightly in size until it oomes to the portion which 
proceeds directly downwards to the aperture on the bases of the last pair of 
ambulatory legs. This («) is enormously expanded and is not quite 
cylindrical, being somewhat laterally compressed. In the figure the con¬ 
volutions have been separated. I have not bean able to observe the 
spermatozoa, but I have seen in some specimens the other substance 
which Professor Huxley mentions as filling the vasa deferentia together 
with the spermatozoa. As in Astacus it was of a viscid material and 
gave " the secretion of the testis the form and consistency of threads of 
vennioelH.” 
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Female. (FI. XX., fig. 8.) |p the artiole on “ Grustaoea,” in Todd's 
Cyclopaedia of Anatomy and Physiology, M.-Edwards says that there is a 
striking analogy between the male and the female reproductive organs in 
the Crustacea. This is certainly true as far as Paranephrop$ *eto$ui is eon* 
corned, for the female reproductive organs are formed on the same plan as 
the male. They differ very much in appearance, however, for the ovaries 
(ot>) are much shorter and thicker than the testes. The two anterior por* 
tions are but slightly separated at their anterior ends, and they approach to 
one another and soon ooalesoe, so that there is no part which can properly 
be called a commissure. Behind this they are at first widely separated, so 
that a hollow is formed in which the heart rests. Posteriorly they rapidly 
become narrower and approach closer to one another, so that they lie one 
on each side of the intestine. From about the oentre the two oviducts arise 
and proceed without any convolutions direct to the openings on the basal 
joints of the second pair of walking legs. 

I have not had an opportunity of observing how the young are 
attached to the mother after birth, but according to Mr. Wood-Mason 4 ' 
they fix themselves to the swimmerets of the mother by the hooked 
ends of their hinder ambulatory legs, and not by the chela as in 
AttaeuM fluviatilis. 


DESCRIPTION OF PLATES XIX.—XXI. 

Plat* XIX. 

In all the figures, ex , exopodite; en, endopodite; exp, ooxopodite; ftp, bas ipodite; 
ip, ischiopodite; mp t meropodite; ep, carpopodite; pp, propodite; dp, dactylopodile. 

Fig. 1. Antcnnnle of left side (x 2). 

2. Antenna of left side (x 2); gg t opening of green gland. 

3. Mandibles of loft side (x 2); p, palp. 

4. First maxilla of left side (x 2). 

fi. Second maxilla of left tide (x 2); eg, soaphognathite. 

6. First maxillipede of left tide (X 2); *p, epipodite. 

7. Second maxillipede of left side (x 2) j pb, podobranohia; at, arthrobranohia. 

8. Third or external maxillipede of left aids (X 2) ; ext, ooxopoditio aeta; pb, 

podobranohia; aft, arthrobranohia. 

2. Rostrum, side view (x 2). 

Plats XX. 

Fig. I. Third abdominal appendages of male (X 2) ; exp, ooxopodite ; bp, badpodite ; 
ex t exopodite; en, endopodite. 

2. Third abdominal appendages of female (x 2). Letters as in figure 1. 

8. The sixth abdominal appendage (x 2); c«p» ooxopodite; ex, exopodite; en. 
endopodite. 

Teleon (x 2). 


• Ann. and Mag. Nat. Hiet., 4th aeries, vol xvfii. (X876), p. 80$, 
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Fig. 6. View of roof of eerdiao portion of the stomach from below, the stomach being 
laid open by a longitudinal inoision along the ventral wall; c, cardiac ossicle; 
pc, pterocardiao ossicles; uc, urooardiac process; mt, median tooth; It, 
lateral teeth. 

6. Longitudinal section of stomach; cu , oesophagus; c, eardiao ossicle; pc, ptero- 

oardiao ossido; uc, urooardiac prooess; pp, prepylorio ossicle; p, pylorio 
ossicle; mt, median tooth; U, lateral tooth; cpv, cardio-pylorio valve; ca, 
osBoum; hg, hindgut. 

7. The male reproductive organs (x 2); t, testis; vd, vas deferens; a, expanded 

extremity of the vas deferens. 

5. The female reproductive organs (x 2); ov, ovary; od, oviduct. 

Plats XXI. 

Fig. I. Portion of exopodite of autennule much enlarged, showing—a, plumose Mis; b, 
naked sets; and c, olfactory sets. 

2. One of the olfactory sets (x about 200). 

3. Portion of a transverse section of the integument of chela (x about 46); a, epios- 

treoum; h, ectostracum; c, endostraoum. 

4. One of the ooxopoditio sets (X about 200); a, middle joint; b, hooked extre¬ 

mity ; c, another showing peculiar form of the hook, 
ff. Extremity of a branchial filament from a podobranohia showing the hooked 
extremity. 

6. Beta from the stomach (x about 46); a, a portion of the same more highly mag¬ 

nified. 

7. Naked seta from forceps (x about 46). 

8. Plumose seta from forceps (x about 46). 

9. Third abdominal segment, side view. 


Aar. XII.— On some newly-discovered New Zealand Arachnids. 

By W. Goxjbkbo, F.L.S. 

[Bead before the Hawke's Bay Philosophical Institute, UtA September, 1882 ] 

Ik bringing beforo you this evening the few curious and fine Arachnids , 
forming the subject of my present paper (of which I also exhibit speoimens), 
I would first, by way of introduction, call your attention to their systematic 
position in the great Animal Kingdom. I am the more especially inclined 
to do this for two reasons1. Because of the youthful part of my audience; 
and, 2. Because these animals (with many of their congeners and allies) 
are popularly, though erroneously, included under the one general term of 
Insects. These animals, however, do not belong to the class Insecta , but to 
the allied one of Arachnida, which is also a large and varied one, and in¬ 
cludes all Spiders, Scorpions, Mites, eto., etc. 

My subject and specimen No. 1, will, I think, be found to belong to the 
family of Phalangida, or to the next one of Pseudoseorpiomd*,~~or , what is 
not unlikely a link connecting both. As far as I know, hitherto only one 
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species of tins last-mentioned family has been detected in New Zetland; 
aud that is a nsnall species of the genus ()helifer, (one closely allied to C% 
cancroid™) which, I think, I first detected in the neighbourhood of the Bay 
of Islands, in 1888-1840, and of which early mention was published in 
1848. • This animal, however, I now bring before you, making the second 
found in Now Zealand of that or some olosely-allied family, is a very differ¬ 
ent animal from that former one ; and although naturally allied to that 
genus oan scarcely belong to it as it is now constituted; and is a very 
puzzling creature. Indeed I do not know exactly to what known genus to 
refer it, hence I have provisionally given it the rather peouliar name of 
Phalangium (Phrynus) cheliferoidcs ; as, under the old Linnse&n classifica¬ 
tion, this animal would be placed in his genus Phalangium; but I have 
good reasons for doubting its being placed there now; the more modem 
genus Phrynus (of all the genera taken out of the Linnaean genus Phahmgium 
known to me) sooms to be pretty near to it, but of this I am not quite 
certain from lack of the necessary books of reference. 

Phalangium (Phbynus) chxlutoboxdks. 

Body 8 £ lines long, 2 lines broad, broad-oval, smooth, firm; posterior 
extremity roundly-obtuse, terminating in a produced point; anterior ex¬ 
tremity truncate ; cephalothorax and abdomen in one, no perceptible separa¬ 
tion ; shield , lateral and posterior margins thickened; abdomen cylindrical, 
elevated, thick, slightly marked above and below with five transverse seg¬ 
mental markings; colour (general) when fresh, black; after immersion in 
spirits, dark brown-black. 

Eyes, 2, globular, small, prominent on an elevated cylindrical ridge on 
the top of caput, but nearer to posterior margin of shield, one on each side 
of the elevation, which is divided in the centre and murioated; clypem broad, 
studded with minute elevated black points. 

Fakes very long, first joint 6 lines and second joint 6 lines long, stout, 
cylindrical, largely chelate, thickly murioated, swollen, elevate or sub- 
pyriform for 2 lines towards top; claws (chela) two-thirds of a Hue long, 
arcuated, with a single large tooth in each, superior one overlapping, tips 
black; maodllary palpi 5-joiofed 6 lines long, finely hairy throughout, 
mostly so at the upper part; colour pure white, red-pink at the bases and 
blackish at tips, which are blunt and each bearing a single minute black 
hook; mouth underneath, nearly osntral, prominent; mawilk r semi-circular; 
lower Up notched and both slightly hairy. 

Legs, 8, very long, 2} inches and upwards, cylindrical, and finely filiform, 
each with a single minute curved black hook at the tip, second pair of legs 


* hi “Tamtniaa Joanna ol Natural Betaos," vol. it, p. BOO. 
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tha longest, measuring nearly 8 inches. Colour (after keeping in sprits) 
hrown, variegated with many small white spots and rings which under a 
lens present a subtesselated appearance, those white rings are swollen and 
appear as if jointed, each bearing two (or more) minute black spines; coxa 
large, prominent, slightly hairy, hairs patent; trochanter very short, smooth ; 
femur 7 lines long, beset with short spinous hairs; tibia (genual joint) 1 
line long, smooth; metatanui of the second pair 6 lines long, (in the other 
three pairs this joint is only 8 lines long,) with a few short and scattered 
hairs, and four equidistant white rings; tarsus 1 inch and 8 lines long, 
hairy particularly towards rip, very finely annotated in the upper part and 
very flexible: tins last joint of all the legs is exceedingly fine and flexible 
and curved at tip; when the animal is taken out of spirits for examination 
it is very difficult to keep this long last joint steady. 

Sternum very small; anut produced. 

Hab. In dark forests, among long mosses and Hepaticas on the trunks 
of living trees 6-8 feet from the ground, “ 70-mile Bush," between Norse- 
wood and Danneverke, 1870-1881. 

This curious and strange animal has greatly puzzled mo, not knowing 
of any genus, or even family, to whioh it might rightly be referred. In its 
peculiar and prominent characters it seems to partake of more than one 
family of Arachnida, as they are at present constituted. In its body and 
long filiform legs it agrees with Phalangium, in its long ohelate falces with 
Pteudotcorpionida (Chettytrida ); it evidently has also some relationship to 
Tkelyphonida through Phrynut, particularly in its extra long and filiform 
(antenna-like) second pair of legs; while its large and bent maxillary palpi 
bear dose analogy, if not affinity, with those organs in our endemic genera 
(of Orthoptera) Deinacrida and Hemideina. There may, however, be some 
known genus to whioh it can be hereafter rightly referred; at present I 
have done my best here (without modem scientific works on Arachnida), 
and by naming it as I have done I have placed it near to its proper place in 
tire Natural System. 

Believing this Arachnid to be very scarce, and having but one perfect 
specimen, I have not cared to break it up so as to examine it more narrowly, 
especially as to Us buooal apparatus. I have only seen four specimens in 
the woods, throughout three years, although from my first seeing one in 
U79 (whioh I foiled to capture), I have sought most diligently for speci¬ 
mens. ht the following year I accidentally, and most unexpectedly, saw 
tw t her in rite same forest, and though I tried long and arduously to secure 
it without smas hing , I foiled to do so; it spread out its long flexible legs so 
fvodigfoinly, that in the end it escaped among the thick vegetation. Its 
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movements, uowever, were not fast; but it wore such a strange appearance 
—black, with its puro white palpi, and its uplifted threatening chela, that 
1, bearing in mind our small blackish katipo spider, was on my guard ; 
perhaps too much so.* 

In that same year, however, I found, in the evening, among my thick 
long mosses in my vasculum, one of these Arachnid*, or rather the anterior 
half of one without its abdomen, etc.; it was still living and could crawl 
slowly. Subsequently, in 1881,1 secured another and a perfect specimen 
from among the thick-growing and long PlagiochiUt suMmilis (and then not 
on the surface, but within!) How the creature can possibly manage to crawl 
through such fine and dense vegetation is a marvel to me. It generally 
keeps its long falces upright, or inclining towards its back, and bent at a 
sharp angle, and sometimes moves them forward alternately in progression, 
much like a hand or a foot: and sometimes, like its congener Chcltfcr (supra), 
holding them up with distended clawB in a threatening attitude. 

My second lot belong to the family Araneidtr (or True Spiders), and 
oontain three fine species; two of them are, I believe, quite new, and 
one has been already described in the Trans. N.Z. Inst., but is still little 
known. 

You will, no doubt, remember that at our ordinary meeting held here in 
August, 1881,1 had the pleasure of bringing before you specimens of a fine 
spider I had then recently received from one of our country members; at 
that time I promised to lay before you a paper) containing its description, 
habits, etc., and this I now do. 

From that kind country member, Mr. J. Drummond, who resides at Te 
Ongaonga, I learn (in answer to several letters) that in July, 1881 (our wet 
season and mid-winter), while engaged in making a drain in some low-lying 
swampy land, he noticed several large spiders, which were dug up from 
about twenty inches to two feet under the surface, and though amongst 
black swampy soft soil, they always came xmt of the mud quite dry and 
clean, with their skins looking like velvet. 

* Haring here alluded to the bite of the katipo spider, I should also say (lest I should 
be misunderstood) that I do not support those monstrous stories respecting the effects of* 
its bite, which some have related; (some of those accounts are, 1 think, to be found 
recorded in the early volumes of the Trans. N.Z. Inst). In past years I had several oases 
of persons bitten by the katipo brought to my notice, including Europeans and Maoris: 
some of them I had also to attend to medically, and so watched the cases; and while the 
effects of the bite are generally pretty severe at first, they are transient, being completely 
over by the second day, leaving no after effects; and never, I believe, caused death, or 
anything like it. 

t Bee Proceedings, Trans. N.Z. Inst., vol. xiv., p. 566. 
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The spot seems to have been a remarkably soft one, of a loose spongy 
muddy nature; for early in the following month (August) he thus writes:— 
“ I found these four spiders, now sent, from one to two feet under ground; 
but what was black swampy soil last month, is now mud sinoe the heavy 
rains. This mud seems to boil up through cracks in the upper stratum of 
clay. I put a bar of iron down sixteen feet, and found soft mud only, and 
no bottom.'' 

On the 19th of August he again writes: “ In further carrying out your 
wishes I have again been a-spider-htin ting, and I give you the result. 1 
found a ronnd hole 1-in. in diameter in the elevated side of the drain. In 
carefully outting into it I first came upon thousands of ants! I never 
before found bo many in one spot. This hole ran nearly horizontally, and 
was about 0 in. in depth ; it was lined throughout with spiders’ web, and 
its bottom was also covered with web; two spiders of small size were in the 
bottom of this hole. I also found two wings of an msect with the spiders 
at the bottom; these I also send you with them. The clay, etc., on the 
outside of the entrance to the hole waB excavated from within and thrown 
down. Another similar hole had a blue-gum leaf fastened down with web 
across its entrance, but there was nothing in it. Another hole, which ran 
8-9 inches vertically, had a big spider reposing in the bottom. I could not 
find any more large spiders, btft there are plenty of small ones left. None 
feigned death on being captured; on the contrary they always ran nimbly 
away, endeavouring to hide themselves by getting under anything. They 
run very qniekly with their legs spread out all round. One of the largest 
(of those I first sent you) when dug out fell from off the shovel into the 
drain, and immediately dived under the liquid mud 1 I plunged the shovel 
in after it and brought up a shovel-full of mud, and the spider was among 
it, looking as olean and dry as if it had never been in it, which quite sur¬ 
prised me. Their colours, I find, are much darker after being immersed in 
the spirits; the yellow stripes are not near so bright as when they were 
living, and their velvety appearance wholly gone/’ 

Since receiving the foregoing communications, I have had at various 
times down to the present, several letters from Mr. Drummond, but 
nothing additional of consequence has been discovered. I much wished to 
obtain a specimen of a male ; for, although I have received several specimens, 
both large and small, they are all females; and I regret to say that I have 
not yet succeeded. This, however, is no unoommon occurrence among the 
Araneida $ as it is well known that the males are everywhere fewer in num¬ 
ber than the females and consequently much more rarely met with; besides, 
I believe it is pretty well ascertained, that among the Terriielarur f or trap¬ 
door spiders, the male is never found within those holes or tubes. And as 
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there are at least two distinot divisions or families of trap-door spiders 
inhabiting Europe, (the one with a bung-like or cork*door lid fitted into 
its nest, and the other with a wafer or flapdoor lid to fall down over its 
entrance; some of these last-mentioned having also a second door of thick 
web fitted on a kind of hinge within the tube), I greatly wished to know, if 
possible, under which division this one should be classed; but down to the 
present have learned nothing more respecting the lid, or door, though Mr. 
Drummond has zealously sought after it. Moreover, there is yet another 
closely-related family (or division) of spiders, living in holes and oracks, 
which, while they also spin a web within, do not make any door to their 
nests or holes * these are called Tubiularus. 

The Order of Araneida (or True Spiders) is an immense one; it iB 
largely represented here in New Zealand, and is daily increasing in books 
from everywhere. I have noticed in vol. xxx, of the M Linnasan Trans- 
aotions” (published in 1874), that the Rev. 0. P. Cambridge has given a 
corrected and enlarged list of the number of British spiders alone, con¬ 
taining 78 genera and 457 species, while the number of the foreign ones is 
legion! This extensive Order has been from time to time subdivided into 
families and genera, which have been often altered, insomuch that it re¬ 
quires an expert—and a highly-skilled one too—to pronounce certainly on 
any species. Therefore 1 have concluded mot to attempt to fix on any 
known genus of Araneida as being that to which this spider (and another I 
shall also this evening bring before you) properly belongs, for 1 have not 
that special knowledge requisite, neither have we here the modern scientific 
works on spiders which would assist us in our search. This, however, will 
not prove to be a very formidable hindrance to our shortly knowing some¬ 
thing more definite about these two spiders, for 1 intend sending specimens 
by an early mail to England, to the Rev. 0. P. Cambridge (one of our 
greatest modern British araneologists) for his judgment and determination. 
This gentleman has already described some of our large New Zealand 
spiders in the Trans. N.Z. Inst.,* and among them is also a trap-door 
spider from Otago, sent him thence by Professor Hutton and Mr. Gillies; 
but that species is a different one from our two contained in this paper, 
although it may be not distantly and naturally allied to them. From the 
disposition of the eyes of these two spiders, I doubt their belonging to the 
same genus as the trap-door spider from Otago described by him. 

No. 1.-—, spider from Te Ongaonga. 

DascamrsoK. 

Adult female, length 10 lines, exclusive of falces, 

Cephalothoraa broad-oval, truncate at each end, posterior extremity 
much the broader, finely and velvety hairy; upper past of shield smooth; 

^ 7 •Yol vi,,*. I87,sttdvbka.,p.asi, 
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thoracic portion rather flat; head slightly rounded above, with a few erect 
black bristles about the eyes; very hairy on lateral edges, and a slight line 
of hairs running down the indentation and increasing at the base; colour , 
rioh umber-brown, with three longitudinal liues of light yellow-brown, one 
narrow down the back central, and two broader down the sides, all with 
irregularly crenated margins; lateral cdgeB of shield below the line of a 
lighter brown. 

Eyee, 8, unequal in size, in two rows (their position slightly resembling 
those of the gonus Philodromue ), 4 anterior in a line in front, and 4 pos¬ 
terior in a curved line above, with the convexity towards faoe, and the 
largest at the four corners. 

Lege, strong, hairy; colour brownish, but lighter titan the shield, with 
scattered black bristles above running somewhat in lines, none below; 
wetatarem and tareus clothed with blackish hairs ; relative length of legs 
4 12 8, the fourth pair 18 linos long; stent urn small, almost circular or 
deltoid-cordate, a little broader in front than behind, convex, very hairy, 
colour dark brown. 

Palpi stout and strong, 44 lines long, very hairy, increasing in hairiness 
forward; radial and digital joints densely clothed with black hairs; Jalces 
strong, prominent, black, and shining, with black and brown hairs about 
their bases; maxilla large, hairy. 

Abdotnen about equal length with cephalothorax, oval, slightly oouvex 
above, and a little higher than cephalothorax; colour brown, same as legs 
but darker, and still darker below; very finely and densely hairy; three 
longitudinal yellow-brown stripes (in continuation of those on cephalothorax) 
running half-way towards posterior end and vanishing, and two lines of 
distant sunken black dots, 8-4 in a line, running downwards. 

I think the old females change their colour, being their light yellow- 
brown stripes, and beooming nearly wholly brown. 

No. 2,-, spider from Napier. 

This species I have found here in my garden on several occasions, and 
always in a similar situation—viz., in a hole in the earth below the surface. 
In plunging a large flower-pot (of hyacinths, Ac., after flowering) into the 
earth up to its rim, and leaving it there till the folbwing early spring, I am 
pretty sure of finding one of these spiders in a large hob or burrow under¬ 
ground by the side of the pot. The hole is oval, and as large as a pigeon's 
egg, about 8-4 inches under the surfaoe, and dark, without any apparent 
outlet (though such may exist), and devoid of a vestige of web within and 
without. When taken out and exposed to the light this spider feigns death, 
and quietly allows itself to be taken up and removed. I have only found 
them solitary, and (as in the former oase) have not yet met with a male. 
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Description. 

Adult female, length 11$ lines, exclusive of faloes. 

Cephalothorax broad oval, truncate at both ends, posterior extremity 
much broader; 5$ lines long, and 4 lines wide at the widest part; thoracic 
portion raised, convex, bare of hairs on top; head slightly rounded above ; 
clypeus very truncate; largely hairy around eyes and face; three slight 
thoracic segmental markings running down each side; indentation sunk, 
smooth; colour rich dark red-brown, with light-brown and greyish coarse 
hairs, and a narrow light-coloured continuous stripe along the lateral and 
posterior borders of shield, with the hairs immediately above it of a shade 
of darker brown. 

Eyes , 8, unequal in size, in two rows, (their position, etc., resembling 
those of the genus Tcgennaria,) 4 anterior, smaller and equal in size, 4 pos¬ 
terior, the two central ones large, but the two corner ones largest, and more 
prominent and laterally inclined. 

Palpi moderately stout, 4 lines long, hairy, with a single large black 
spine at end of the radial joint; falces prominent, blaek, shining, and (with 
maxilla) bearing long shaggy hairs. 

Legs medium stout, colour rich dark red-brown, hairy with black hairs, 
increasing in hairiness towards the tips, and having a few scattered black 
spines, and two black hooks at the tips; coxa very large, smooth and 
shining in the gibbous parts; femora stout and but slightly hairy; two 
longitudinal rows of strong black spines on tibia and metatarsus below; the 
joints white, with small black spines ; relative length of legs, 4 12 8; the 
fourth pair 14 lines long ; sternum red-brown, medium size, broad oval, 
almost flat, slightly hairy, hairs adpressed. 

Abdomen , 6 lines long, 4 lines wide, broad oval, hairy, convex above and 
higher than cephalothorax, the ground of a brownish colour, mottled or 
irrorated throughout, and very finely dotted with light yellow-brown; two 
lines of light-brown circular spots equidistant, and five spots in eaoh line, 
running down towards posterior end; spiracles large central, dose under 
base of sternum; spinners produced, long. 

As I found it impossible to desoribe wholly and minutely the faloes, 
palpi, and buccal organs of these spiders, without breaking up my speci¬ 
mens and gumming their parts severally down, I forbore to do so, prefer¬ 
ring to leave those parts partly undescribed for the time, and so send my 
perfect and best specimens to England. 

No. 8. Maobotkele huttonu, Cambridge . 

This large spider is also from my garden, and is one of those I men¬ 
tioned as having been described by the Bev. 0. P. Cambridge; and I merely 
bring it before you to exhibit it, and to say a few wards respecting its habits 
and economy; which, I believe, were unlmown to its describer.* 

• For the full description, sad s drswing with A i—cUon a of this ipidsr, ae Txsml 
NX last., vol vi.. u. 000. 
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This fine spider is by no means uncommon with me; its habitat is often 
inside an unused and empty inverted earthen flowerpot; if such has been 
standing in the garden untouched for a year or so, one is pretty certain to 
be found within it, quietly and snugly ensconced in the midst, or beneath a 
very large web, spun thickly across the pot in all directions, yet leaving a 
large and Bomewhat tortuous passage for the spider; the web itself is of a 
bluish cast. In the pot are also sure to be found the elytra of pretty large 
Coleopterous insects, which, no doubt, enter through the hole in the in¬ 
verted bottom of the flower-pot. Another fine resort for these spiders is 
under the large wooden cover of my concrete underground water-tank ; this 
cover is scaroely ever removed oftener than once in two years, and there, 
beneath it, they are to be found, sometimes three or five, but always dwell¬ 
ing apart, in darkness, and concealed in thoir large extensive bluish webs. 
This spider also feigns death on its being captured. I have only hitherto 
detocted one male, winch, as the Bev. 0. P. Cambridge states (and as is 
generally the case), is smaller than the female. 

In one of those specimens of this spider now exhibited (all being females) 
yon will notice that it had formorly lost a leg, wliioh is being supplied by a 
new (and, at present, a smaller) one. Borne of the female specimens of this 
spider that I have taken, arc considerably huger than those described by the 
Bov. 0. P. Cambridge ; in all other respects, however, they agree with his 
scientific description. 

Addendum.. 

A few days after the reading of my paper on some New Zealand Arach¬ 
nid* (the same having been noticed in one of our local papers), I received by 
train a small tin box from a friend in the country, 60 miles distant south, 
41 containing,” as he said, 44 two fine living specimens of my big spider*’ 
(MaerotheU huUonii). On opening the box there was but one of them alive, 
the other not only being dead but completely dismembered!—every leg tom 
off at the coxal joint, and the oephalothorax separated from the abdomen. 
These two spiders were both females, and were of a very large size; the 
living one was the largest specimen I had ever seen, and was wholly 
uninjured and very lively. There was nothing put into the little tin box 
with them, neither xnose nor paper. That they would fight and kill,looped 
up ae they were in such a narrow space, was certain, but that the viotor 
should proceed to such extreme lengths as to tear the conquered one into 
pieces was new, at least to me. And as this incident seemed an addition to 
our knowledge of the anigtal'e habits and economy, I have added it. 
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Amt. TTTf _ -On the Protective Resemblances of the Ar&neideft in Nett Zealand. 

By A. T. Urquhabt. 

[Read before the Auckland Institute , 56 th Jtme t 18620 
Although a largo amount of valuable work baa been done by naturalists in 
New Zealand, the Arcmeidea , as far as I am aware, have been comparatively 
neglected ; yet it is an order that will repay careful research. The protec¬ 
tive resemblances are of considerable interest, and the conformity of tints, 
Which exists between most forms of animal life and thoir habitations, 
obtains in the spider fauna. Although more or less conspicuous on webs, 
when resting beneath boughs, foliage, amongst fragments of rock or loose 
earth, there is a general similarity of colouration between them and their 
surroundings, which not only affords them meanB of concealment, but 
assistance in entrapping their prey. A large proportion of our spiders are 
dull-coloured, many possess imitative tints. What the transforming causes 
are which produce animal colouration cannot be actually determined, as 
there are apparent difficulties, especially in some individual oases. Owing 
to the pugnacity of the Araneidea, systematic experiments arc attended 
with considerable difficulties. 

As most spiders, when it is advantageous to them, habitually select, as 
their resting-places, leaves, parts of leaves, patohes of bark, etc., whose 
colouring corresponds with their own, there can be no doubt that their 
protective colouring is largely influenced by the survival—through escaping 
the observation of thoir enemies—of those spiders to whom their own par¬ 
ticular colouration is most attractive. They appear to possess the instinot, 
the inherited habit, of discerning resting-places that will render them the 
least conspicuous; for often the concealment, derived from the spot selected, 
merely consists of the more or less perfect assimilation of form and colour 
between the spider and its immediate environment. Some species that 
may be considered nocturnal—as it would be of no advantage to them—do 
not possess this habit, but oonceal themselves beneath closely-spun webs, in 
crevioes, etc.; their usually black, or dark-grey colouring rendering them 
inconspicuous when they sally forth at night in search of prey. 

Th^ most perfect examples of protective colouring met with in the 
Orbitelartm have been amongst the Kprtret that frequent dead shrubs—as 
might have been inferred from their greater need of concealment, owing to 
the absence of foliage. My attention was more especially drawn to them in 
1874, when I carefully searched through upwards of forty acres of manna s. 
(Leptoepermum) -burnt two years previously. I found, with very fevr excep¬ 
tions, that their colours corresponded with the charred shrubs; being of 
various shades, ashy-grey, marked with black. Some spiders are * pale aril- 
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grey and black, and when crouching in the ascii of a bleached branch, it 
takes close observation to detect them, there being, in some instances, not 
only no perceptible difference in the shades of colour, bnt owing to the 
poonliar mottling and little irregular limbs on the abdomen, the rugose bark 
itself is closely imitated. 

The generality of spiders found amongst burnt manuka, before it 
has become bleached, have the brownish-black colour of their environ* 
ment, which causes them to be almost imperceptible at a very Bhort 
distance. 

On green manuka a greater variety of spiders are to be seen; the 
majority are of various shades of grey or brownish-grey, the legs marked 
with reddish-brown ; green aro occasionally mot with ; brown or greenish- 
brown spiders are not uncommon; variously marked with white, buff, 
purple, yellow, or reddish tints; colours which are all reproduced in the 
bark, young wood, fading leaves, and lichens. I recently met with a spider 
of special interest; it had an unusual purple tinge, and was covered with 
soft white hairs, which made it closely resemble the silky purple shoots of 
the Leptospermum on which 1 found it. Occasionally a spider of consider¬ 
able interest will be met with amongst the capsules of the Leptospermum — 
which is a favourite resort—the abdomen has a rough uneven surface; the 
furrows formed by the peouliar arrangement of the impressed spots give it 
the appearance of being valvate; a dark grey penetrative tint appears 
beneath the outer and lighter one, which causes the abdomen to resemble 
a bloom-oovored capsule. Although the spider only possesses four not very 
dearly-defined pseudo-valves, the deception is still very striking, and affords 
an interesting example how some of the wonderful oases of protective re- 
semblonoe or mimicry may have arisen. 

On the Oordyliue australis small spiders are to be met with which not 
only assume the colour of the trunk, but, owing to their fiat sometimes 
angular figures, and largely-developed tuberdes, imitate the munoate bark. 
These spiders are difficult to detect when resting in the interstices of the 
bark. 

If quite different plants are examined—rushes, for example—they will also 
be found to be firequented by specially-adapted forms; the most numerous 
is a spades (Tksraphosidss) with a narrow cylindrical brownish-yellow abdo¬ 
men, and long slender legs, which it extends in a manner that renders it 
hardly poroeptible. 

limy of our geometrical spiders frequent the furso (Ulcer europaus), 
wham they mostly take the tints of die decaying vegetation—which, owing 
to their habit of oonoealing themselves amongst the fading leaves and 
flowers, must be advantageous to them. The light brownish.yellow and 
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greenish-yellow resemble the faded loavos and puberulent sepals; the dark 
grey—especially when covered with whitish hairs—are not unlike the pods. 
Of the few brightly-coloured spiders we possess that may be considered to 
have protective colouring, one is to bo mot with amongst the leaf-spines and 
yellow blossoms, which harmonize well with its bright dark-green body and 
yellow and white tubercles; the latter might pass oft for small flower- 
buds. Little greenish-buff or light stone-coloured spiders, with pointed 
abdomens, will sometimes bo mistaken for the buds, owing to thoir habit of 
crouching in tho asciis of the leaf-spines. 

Hedges of kangaroo acacia (Acacia annata) are inhabited by reddish- 
brown or groenihli-brown spiders, according to the prevailing tints of the 
wood. 

This autumn I found on tho fading petals of a yellow dahlia a rather 
large dark-brown and orange-yellow spider, possessing such perfect assimi¬ 
lative hues, that by an untrained eye it was mistaken for a part of the 
blossom. This, howevor, is not an exceptional case, so accurately do the 
tints blend, and so adapted are their attitudes to their particular haunts 
that spiders are often undistinguisliablo at a few foet distance. 

On bruit trees intcrostiug forms are occasionally met with, although spiders 
are comparatively scarce, oxcept in tho winter and spring months, when they 
are inhabited by numorous young Epeirirfcs, which are worthy of attention, 
for although many of them are very minute, the faculty of discerning the 
tints that correspond with their own seems fully developed. The little 
reddish spiders are, as a rule, on red-barked trees; the browns and greys 
in branches with similar huos. They also derive protection from the special 
form and colouring of the figure on the abdomen; the dull white spot on 
some of the smallor spiders is not unlike a scale insect; the licart-Bhaped 
pattern on the larger spiders is by no means a bad imitation of a bud 
covered with greyish tomentum. Crouched on the diseased boughs of pear 
trees small spiders will sometimes be found possessing the colouring of the 
blighted bark and lichens. Amongst other naturalized plants, interesting 
examples are to be found on the Conifem and Eucalypti. 

The beautiful little quasi-parasitic spiders found on the webs of the largo 
Epeirids 9 owing to their silvery hemispherical abdomens and habit of sus¬ 
pending themselves by their slender legs, may possibly derive some protec¬ 
tion through being mistaken for dew-drops. They fall to the ground when 
threatened. 

The majority of terrestrial spiders are earth-coloured and other dull 
tints; many of them have one or more bands of a different shade or colour, 
which, no doubt, from* their habit of hunting amongst herbage and exfoliate 
bark, yield them the same protection as similar stripes do many of the 
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higher forms of life. The numerous Lyeosida are mostly of sombre colours, 
well adapted to their habits and haunts. Amongst the jumping spiders 
(Solticidcs) the colouring ranges from earthy tints to a whitish-yellow. The 
brighter tints, if seen in captivity, would be pronounced conspicuous; but 
in their natural haunts their straw-coloured oblong-oviform figures match 
so well the dried clumps and leaves of grass, etc., that it taxes the collector's 
eyesight to follow them as they jump and run through the low vegetation. 
One small earth-coloured species affects loose earth, where it is not easily 
observod unless carefully searched for; another species, living apparently in 
small communities, inhabits dry banks: it is a light brown. Of one species 
( Vhomisides) that hunts amongst the leaves of low plants, the cephalothorax 
is brown, the cylindrical abdomen pea-green, resembling a bud. The Dras - 
Mt that live undor decayed debris , water-ditches, etc., have earthy and other 
dull tints. In giving these examples of dull colouring, I do not mean to 
assort that they are entirely due to protective influences. There is one 
point of interest in regard to protective colouring, especially dull tints, that 
is, the comparative powers between our own vision and that of the spiders' 
enemies—especially birds—for many of the so-called dull tints of our 
unaided vision are by no means so undor a lens of low power. 

The assimilation of hues between spiders and their environment is often 
increased by the specific pattern, formed by dashes of colour which match 
the brighter tints of the vegetation they frequent. It is not unusual to find 
the tubercles apparently overgrown with minute lichens. The pattern on 
the abdomen sometimes has the form and colour of a* lichen (Parmelia) ; 
which tends to give the abdomen, when seen in a favourable position, the 
appearance of a lichen-grown knot. Very good specimens are to be found 
under tufts of Umca on old fences or trees. The most wonderful ex¬ 
ample of protective resemblance that I have met with, was a light-brown 
spider,—abdomen 10 mm. long,—the specific pattern, glaucous-white, 8 mm. 
long, took the perfect form of a lobulate thallus, which was only attached 
to the abdomen by its base, close to the pedicle. For nine years I have 
searched in vain for a similar specimen; no spider was ever met with 
which had the pattern detached to any extent from the integument. 

It may be of interest to mention that, when black forms distinctive 
marks on the abdomen, it always has the form of patches, bauds, or little 
irregular lines which pick out the lighter tints, oausing the integument 
often to resemble rugose bark,—it never (?) imitates foliaceous lichens; 
such mottling is composed of lichen colours—*.<?., the prevailing tints of the 
foliaceous lichens growing about the haunts of the spider. 

The special adaptation of form and colouring to the particular condi¬ 
tions of life, is a matter of great interest; and the more animal-colouration is 
U 
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studied, the more evident it becomes that it is not what it was onoe thought 
to be, but that it iu determined by various causes, the most potent of which 
is undoubtedly need of protection. 

It may be as well to bear in mind that, although these few notes have 
the pretentious title “in New Zealand,” they only refer to my own district. 


Art. XIV.— Remarks upon the Distribution within the New Zealand Zoological 
Sub-region of the Birds of the Orders Accipitres, PassereB, Boansores, 
ColumbfB, Gallin®, Struthiones, and Grail®. By W. T. L. Tbavkbs, 
F.L.S. 

[Read before the Wellington Philosophical Society , 21*t October , 1882.] 

A very cursory examination of the avi-fauna of New Zealand is sufficient to 
show that it presents some of the features especially characteristic of all forms 
of life in oceanic islands, namely,—that an order is often represented by one 
or two families only;—that the number of families is large in proportion to 
the number of forms ;—aud that, in the great majority of cases, the genus is 
represented by one cr, at most, two species. 

This feature is naturally most observable in the cases of the land birds 
and waders, to which alone I purpose calling attention in this paper. 

In preparing the annexed tables (compiled from Dr. Bailer's recently- 
published handbook, with certain corrections which I have found it neces¬ 
sary to make) I havo adopted the limits assigned by Mr. Wallace, in his 
work on the geographical distribution of animals, to what he terms the New 
Zealand zoological sub-region, but I purpose to deal very shortly with the 
case of its more remote outlying districts, inasmuch as the few birds 
common to them and to the main islands are all of sufficiently powerful 
flight to account for thoir occurrence at points far apart. 

Since the publication of Mr. Wallace's work, the investigations, of the 
“ Challenger ” scientific expedition have shown that a very great gulf lies 
between New Zealand and Australia, a gulf so great, indeed, as to lead irre¬ 
sistibly to the conclusion, that whatever may have been the former exten¬ 
sion to the eastward of the lands of which the main islands of New Zealand 
and the Chatham and Auckland groups are the remnants, no land connec¬ 
tion has existed between New Zealand and the Australasian Continent 
within, at all events, the Tertiary period. Strange, therefore, as it may 
appear, we can only account for the presence in New Zealand of exis tin g 
Australian birds by assuming that they must have winged their way hither 
across the intervening 1,200 miles of ocean. This feat is quite within the 
powers of flight of the majority of the birds which are common to both 
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habitats, and of snch occasional visitants as Hirundo nigricans , Eurystomus 
pacificus, Platelia regia , and others, but certainly appears to be a heavy task 
for Nycticorax caledoniensis and Zosterops lateralis . Mr. Wallace himself, 
however, calls attention (in the work above referred to) to the fact, that 
small and weak birds are often carried accidentally across great widths of 
ocean by violent gales, and instances the case of the large number of North 
Amerioan birds which are from time to time found on the coasts of Europe 
during the prevalence of westerly winds. The occurrence in New Zealand, 
of forms common to it and Australia is, therefore, explicable without resort¬ 
ing to any supposition of a former land connection; and the discovery in 
New Zealand, within the few years which have elapsed sinco the colonization 
of the islands, of no less than eight instances of occasional visitants from 
Australia and Tasmania, givos strength to the supposition that they were 
aided in their transit by strong north-westerly winds. In this connection 
I may mention that the common sparrow has recently found its way to the 
Chatham Islands without man's intervention, no doubt assisted across the 
intervening waters by a north-west gnle, and although both Mr. Wallace 
and Dr. Buller treat Zosterops lateralis as a true Now Zealand form, I think 
it pretty certain that we owe its presonce here and in the Chathams to a 
similar cause. The enormous increase in the numbers of this bird which 
has taken place both in Australia and New Zealand, is evidently due to a 
corresponding inorease in the quantity of suitable food provided by the in¬ 
troduction, into both countries, of various kinds of succulent fruits, and of a 
great variety of foreign insects. The Maoris, who now capture the Zosterops 
in thousands for potting-down, and who aro very shrewd and intelligent 
observers, unhesitatingly assert that it is a stranger and of comparatively 
recent appearance in these islands. 

Mr. Wallaoe is in error, moreover, in supposing that the Zosterops found 
in the Chathams differs from the form which occurs in the main islands. 

Reverting now to the principal objects of these notes, I find from the 
Hand-book that the seven orders which I am dealing with comprise (exclu¬ 
sive of occasional visitants from Australia) 19 families, 47 genera, and 68 
speoies, the occasional visitants from Australia and Tasmania numbering 
6 species belonging to 6 families and 7 genera. 

Of the 47 genera, 25 have only one species each, 10 have two species, 7 
have three species, 8 have four speoies, and 2 have five species. 

Of the 88 speoies (excluding, as above-mentioned, the occasional visi¬ 
tants) 66 are peculiar to the main islands the Chathams and the Auok- 
lands together, 18 are common and peculiar to both the main islands, 8 are 
common and peculiar to tho main islands and the Chathams, 8 are com¬ 
mon and peouliar to the main islands and the Auoklands, 22 are common 
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to the main islands and habitats outside of them and of the Chatham and 
Auckland Islands, 9 are peculiar to the North Island, 16 to the South 
Island, 6 to the Chathams, 2 to the Aueklands, 1 is common and peouliar 
to the North Island and the Chathams, 2 are common and peouliar to the 
South Island and the Chathams, and 1 is common and peculiar to the 
main islands and the Chatham and Auckland Islands. In making this 
analysis I have assumed that Dr. Bailor has seen good reasons for reaffirm¬ 
ing Platycercus alpinus as a species, notwithstanding the remarks on the 
subject in liis larger work, aud that there is also good ground for moluding 
the bird called called Platycercus rowleyi as a species; it seems, too, that 
Dr. Buller does not accept Finsch’s views in relation to Apteryx australis and 
Apteryx mantelli . Assuming these points, and looking, in the first place, at 
the species peculiar and common to both the main islands only on the one 
hand, and those peculiar to the North Island on the other, it will be seen 
that there is only one instance in which any genus represented amongst the 
latter is represented by speoies amongst the former, namely, in the case of 
Apteryx , there being only one spocies, out of the four belonging to that 
family, which is common to both islands, namely Apteryx oweni , unless we 
accept Dr. Finsch’s views that Apteryx mantelli is only a variety of Apteryx 
australis: and then, looking at those speoies which are peculiar and common 
to both the main islands only on the one hand, and those peouliar to the 
South Island on the other, it will be seen that there are four instances in 
which a genus represented amongst the latter is represented by species 
amongst the former, namely, in the cases of Zenious , Sphenoeacus , Nestor , 
and Apteryx . 

Of the speoies peculiar to the North Island there are seven, namely 
Ortlwnyx albieilla , Petroica toitoi f Petroica longipes, Turnagra hectori, 
Glaucopis wilsoni , Apteryx mantelli and Ocydromus earli , which have 
representative species in the South Island, namely, Orthonyx ochroeephala , 
Petroica albifrons , Turnagra crassirostris , Glaucopis cinerea $ Apteryx australis , 
Apteryx haastii f and Ocydromus australis , fuscus and brachypterus , whilst 
the remaining two of those which are peouliar to the North Island, namely 
Pogonornis cincta , and Heteralocha acutirostrit , although each belongs to a 
family of which thero aro genera in each island, have no special representa¬ 
tives in the South Island. In like manner two of the species peculiar to 
the South Island, namely Certhiparus nova-xealandia and Notomis man- 
telli, although each belongs to a family of which there are genera in both 
islands, have no speoial representatives in the North Island, whilst the 
genus Notomis is represented by Notomis alba in Norfolk Island, one of the 
most distant of the outlying districts assigned to the New Zealand zoological 
sub-region. 
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I have already mentioned that the North Island possesses nine spoeios 
peculiar to itself, of which Orthonyx albicitla is represented in the South 
Island by Orthonyx ochrocephala . The latter is a very different-looking 
and somewhat more robust bird than its North Island cougenor, but not¬ 
withstanding this difference in sizo and tho greater differences which the 
two forms present in external characters, they both have precisely tho same 
habits and notes. The differences between the external characters of tho 
species of Pelroica, Turdlda , Apteryyider, and Ocydromus peculiar to each 
of the main islands, though less manifest than in the caso of the two species 
of Orthonyx, is very well marked, but in each of these instances also the 
habits and notes of the birds are tho same. In the case of the Corvid<r, 
tho North Island species is only distinguished from tho South Island one 
by its slightly larger sizo and by the colour of tho wattles, but in this 
instance also the notes and habits of the birds are identical. It will have 
been observed by those who have seon them in their natural state, that, 
with the possible exception of PoyonornU rinctn , all tlic birds of flight 
peculiar to the North Island, and with the exception of tho two spocies of 
Nestor, all those peculiar to the South Island, which frequent forest habitats 
in the respective islands, are birds which never voluntarily rise above the 
level or move outside the limits of tho forests in which they dwell, and the 
ohances are, therefore, very remote that any of them should pass, in numbers 
at all events, across tho waters dividing the two islands. 

The samo observations may be applied to a large proportion of the 
species common and peculiar to the two islands, rendering it remarkakle 
that so many of them should have retained common characters during the 
enormous period that must have elapsed since tho formation of Cook 
Straits. 

The non-occurrence of Ueteralocha acutirostris in the South Island may 
excite surprise; but it must be remembered, in the first place, that this » 
one of the birds which never voluntarily rises above the level or passes 
outside of the limits of the forest in which it lives, and in the next, that 
its range, even in the North Island, is restricted to mountain districts so 
plaoed that the only winds of sufficient strength to overcome the efforts of 
stray birds to return to their own special abode, would prevent their 
crossing the dividing waters. The restriction in the range of this bird 
is, however, not so surprising as that which occurs in the oases of Nestor 
occidental* and Nestor notdbUis in the South Island, seeing that, apparently, 
the very same natural conditions as those which characterize their respec¬ 
tive special habitats, extend over a large portion of both islands. We are 
but little aware of the circumstances which operate in causing a restriction 
in the range of any particular species, or whioh may lead to the local 
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extinction of some particular form, and until we have before us well-considered 
observations on both these subjects, we must remain unable to aooount for 
suoh cases as those last above referred to. 

A very remarkable instance of rapid and apparently unaccountable ex¬ 
tinction is presented to us in the North Island, in the case of Anthomis 
mdanura . For years after this colony had been settled this bird was 
common all over both islands ; but it seems to have disappeared from the 
North Island, although at present it is not merely abundant but actually 
increasing in numbers on the other side of the Straits. The rat and the bee 
may each have played a part in bringing about its disappearance from the 
North Island, as both of these swarm all through the forest there, whilst in 
the South Island the rat has boen nearly extirpated from the groat Fagus 
forests by the woodhen (Ocydromus), and the bee is limited in its range to 
the cultivated districts. But the cause of the disappearance of this bird is 
mere matter of speculation, and I have only cited the oase in orctar to Bhow 
bow little we really know of the circumstances whioh may govefn or limit 
the distribution of any particular speoies. 

I do not know upon what authority Dr. Buller (in his Manual) has given 
the Chatham Islands as a habitat of Stringops habroptilus. I find no men¬ 
tion of this in his larger work. He probably follows Mr. Wallace in making 
the statement, but without giving the reasons assigned for it by that writer. 
Mr. Wallace says (speaking of the Chatham Islands) “ that the Natives 
—I presume the Morioris—declare that both the Stringops and Apteryx 
once inhabited the islands, but were exterminated about the year 1885.** 
In the first place, so far as I have been able to ascertain, the Morioris had 
no knowledge whatever of either Stringops or Apteryx . In the next place, 
the date fixed for their extirpation is singular. It was in that year that a 
numerous war-party of the Ngatitama (one of the moBt savage and ruthless 
of the New Zealand trikes) chartered a whaleship to take them to the 
Ghathams, the existence of that group and its occupation by a peaceful 
and well-fed people having been reported to them by a member of their 
tribe, who was serving as a sailor in an Europoan vessel whioh had then 
recently come into Wellington Harbour after visiting that group. 

The Ngatitama invaded the islands for the sole purpose of slaughter and 
oannibalism, and, in the course of a very few months, had nearly “ extir¬ 
pated ** the unfortunate Morioris, one of the leading chiefs of the invaders 
(whose taiaha, made from the bone of a whale, is in the Wellington Museum) 
actually living for many months almost exclusively upon the flesh of young 
children. Until the statement above referred to had appeared in Mr. 
Wallace's work, my son, who was the first to collect systematically the 
fauna and flora of the Chatham Islands, and who spent upwards of a year 
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there for that purpose, and who was diligent in his enquiries, had never 
heard it even suggested that either Stringops or Apteryx had existed there. 
He was informed that a bird doscribed as resembling a New Zealand Ocy- 
dromus was formorly found abundantly on the main island of the group, 
but he believes that the bird roferrod to was Rallus dieffenbachii , of which 
Dr. Buller tells us that tho last recorded specimen was obtained by Dr. 
Dieffenbacli in 1842. At all events I am not disposed to accept statements 
as to the occurrence either of Stringops or Apteryx in this habitat until 
something more satisfactory than the alleged “ declaration of the Natives ” 
is brought forward in support of it. 

It has been suggested that specimens of Stringops and of some South 
Island species of Apteryx may have been taken to the Chathams by Maori 
voyagers, which I do not however believe, and therefore, whilst tho occur¬ 
rence of a form of Ocydromus upon this group would not have been very 
surprising, that of Stringops and Apteryx would, if for no other reasons 
than, firstly, that no part of the islands presents physical conditions at all 
similar to those which obtain in the known habitats of those birds; and, 
seoondly, that had these birds ever existed there at all, they would certainly 
have been extirpated by tho Morioria long before the latter wero themselves 
practically extirpated by tho Ngatitama. Assuming, however, that the 
Chatham Island habitat may be eliminated from the question, the con* 
tinned existence in both the main islands of Now Zealand of such forms as 
Stringops habroptilus and Apteryx oxeeni is a most noteworthy and extraor¬ 
dinary fact. It will bo observed that all tho other birds mentioned in the 
tables, as well those common and peculiar to both tho main islands as 
those common to them and to other habitats, possess powers of flight 
wkioh prevent any suggestion of impossibility in accounting for their dis¬ 
tribution, and that in the cases in which particular species in one of the 
main islands are represented by species in the other, tho ordinary laws of 
variation may be sufficient to account for the observod differences. But 
the persistency of such types as Stringops and Apteryx oweni stands upon a 
different basis, unless we resort to the suggestion that each of theso species 
may have been introduced by Maori voyagers from the South to the North 
Island within comparatively recent times, it being noteworthy that both 
are used as call-birds and pets by the native inhabitants of the South 
Island districts in which they are found. 

Setting aside the supposed occurrence of Stringops^ Apteryx , and Ocydro- 
»met in the Ohathams, we have certain facts in connection with the species 
peculiar to that group, which add considerable strength to the conclusion 
derived from an examination of its flora, namely, that it was formerly 
direetly connected by land with the main islands of New Zealand. In the 
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first plftoe, five of the six peculiar species have representatives in both the 
main islands of New Zealand, but are themselves specifically distinct from 
any of the latter, the Anthomis and Hallo* especially presenting marked 
differences from the New Zealand forms. Except in these more extreme 
instances, the variations in the other species are vory similar in extent to 
those whioh are presented by their respective special representatives in the 
main islands. 

It will be observed too that, exoept in the case of Anthomis , all the 
above instances aro those of birds of weak flight and of dose habits/ The 
case of Cabalus modntus is one of peculiar preservation, analogous to that of 
Notomi* in the South Island. 

The Auckland Island birds call for less remark, the only species peculiar 
to that group which has any general representative in New Zealand being 
Rallus hrachipus , whilst the four species common to both habitats are all 
birds of strong flight. 

Of the birds common to the New Zealand zoological sub-region and 
habitats outside of it, the only instances whioh present any peculiarity are 
Ortygometra tabuensi s and Porphyrio melanotu*. The former is a peculiarly 
close bird in its habits, and seldom takes wing when pursued, but its powers 
of flight are considerable when put in use. The latter is a heavy and 
laboured flier, and although we may not marvel at its presence in both 
the main islands and even in the Chatliams, it is not easy to account for 
the persistency of a species so widely distributed and so unlikely to under¬ 
take a migration from one zoological district to another, more especially if 
the distance between thorn be great. 

I do not pretend to account for the differences observable between 
the species common and peculiar to the main islands and the allied 
species peculiar to each, or, indeed, for any other of the phenomena 
above referred to; the full materials for such a purpose having yet to 
be collected. 

It will be seen that many of the instances to which I have oalled atten¬ 
tion bear a strong analogy to the cases observed by the late Mr. Oharles 
Darwin in the Gallipagos Islands, and that we have in relation both to that 
and to our own group, a problem of no ordinary difficulty to solve. Its 
solution may not be beyond our reach, but can certainly only be arrived at 
by patient and exhaustive observations. 

The tables appended to these notes will probably be found to be useful 
addenda to the recently published manual. 
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Table I. 



Showing the Families, 

Genera, and Spocies of New Zealand Birds belonging 

to the Orders Acoipitres, Passeres, 

Soon sores, Colombss, 

Gallinffi, 

Struthiones. and Grail® :— 



Order, 

Family. 

Number of 
°® nenu Hpeoies. 

1. Aocipitres 

. 1. Falconid® .. 

.. 1. Hieracidea 

.. 8 


2. Strigid© 

.. 2. Athene 

.. 2 

9. Paaaerea 

8. Aloedinid® .. 

.. A. Halcyon .. 

.. 1 


4. Meliphagid® 

.. 4. Pogonornis 

.. 1 



5. Prosthemadera 

.. 1 



6. Anthoraia 

.. 2 



7. Zoaterops 

.. 1 


5. Certhiad® .. 

.. 8. Zenicus .. 

.. 2 



9. Acanthisitta 

.. 1 



10. Orthonyx .. 

.. 2 


6. Lusoinid® .. 

.. 11. HphenoeacUB 

.. 8 



12. Gerygono .. 

.. 3 



18. Corthiparun 

.. 1 



14. Petroica .. 

.. r> 



15. Anthuft 

.. l 


• 7. Turdid® 

.. 1G. Tumagra .. 

.. 2 


8. Muaoicapid* 

.. 17. Rhipidnra 

.. 2 


9. Corrida 

.. 18. Glauoopis .. 

.. 2 


10. Sturnid® 

.. 19. Aplonin 

.. 1 


f 

20. Creadion .. 

.. 1 



21. Heteraloclia 

.. 1 

8. Soansoras 

. 11. Psittamd® .. 

.. 22. Stringopo .. 

.. 1 



28. Platyoercua 

.. 4 



24. Nestor 

.. 3 


12. Ououlidtc .. 

.. 25. Eudynamis 

.. 1 



26. ChryBOooccyx 

.. 1 

4. Columbia 

,. 18. Oolumbida? •. 

.. 27. Carpophaga 

.. 1 

5. GaUina .. 

. 14. Tetraonid® 

.. 28. Ootumix .. 

.. 1 

6. Struthiones 

. 15. Apteryx 

.. 29. Apteryx .. 

.. 4 

7. Grail® .. 

,. 16. Charadriadn 

.. 80. Gharadriua 

8 



81. Thinomis.. 

.. 1 



82. AnarhynchuB 

1 



83. Strepsilas 

♦ . 1 



84. Hamatopus 

.. 2 


17. Ardeid© 

.. 85. Ardea 

.. o 


18. Seolopaoid® 

.. 86. Limnocinolu* 

.. 1 



87. Limosa .. 

.. 1 



88. Beourvirostra 

.. 1 



89. Himantopua 

.. 8 



40. Tringa .. 

.. 1 



41. Gallinago • • 

.. 2 


10. Bailida 

42, Ocydromua 

.. 4 



48. Gabalus .. 

.. 1 



44. Rallus 

.. 8 



45. Ortygometra 

.. 2 



46. Notomia .. 

.. 1 



47. Porphyrin .. 

.. 1 



transaction*. — Zoology. 


m 


Table II. 

Showing the number of species as distributed in eaob of tbe several 
habitats given below, including occasional visitants from Australia 
and Tasmania:— 

Numbxb or 


No. Habitat. Specie a. 

1. Both Islands only .. .» . 18 

2. Both Islands and Ch&thams only. 8 

8. Both Islands and Auckland* only. 8 

4. Both Islands, Chatham*, and Auckland* only . 1 

6. Both Islands and habitats outside of them, and of the Chatham and 

Auckland Islands. 22 

6. North Island only . 2 

7. South Island only . 18 

8. Chathams only. 8 

9. Auoklands only 2 

10. North Island and Chathams only. I 

11. South Island and Chathams only. 2 

Total speoies . 88 


^ABLE III. 

Showing the names of the species iu each of the several habitats 
mentioned in Table II. 


1 . 

2 . 

8. 

4. 

6. 

6. 

7. 

8 . 
9. 


1. 

2 . 

8 . 

4. 


1. 

9. 


Both It 

Athene albifacies. 

Zenieus longipes. 

Aeanthhdtta ohloris. 
Bphenosaous punctatus. 
Gerygone flaviventris. 

Gerygone sylveetris. 

Creadion oarunoulatus. 
Stringops habroptilus. 
Platyoeroos alpinus. 

Both Idand* a 

Athene nova-zealandics. 
Halcyon vegans. 

Prosthemadera nov®-sealandi» 
Anthus nons-aealaadfrs. 


vds only . 

10. Platyoeroos rowleyi. 

11. Nestor meridionalis. 

12. Cotnrnix novss-sealandia. 

18. Apteryx oweni. 

14. Charadrins obsoums. 

15. Anaryhnohus frontalis. 

16. HsBmatopus nnioolor. 

17. Himantopus novs»>sealandto. 

18. Himantopus albioollis. 

Chatham* only . 

5. Bhipldura flabellifera. 

6. Carpophaga nove-xealandia. 

7. Thinornis novw-sealandim. 

8. Ortygoxnetra afflnis. 


Both Uland* and Auckland* only. 

Hieraoidea novtt-sealandia. 8. Anthornis melanura. 

Hieraoidea ferox. 


Both I*land* 9 Chatham*, and Auckland*. 
1. Platyoereus aurioep*. 
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Both Islands and Habitats outside of them, and of the Chatham and Auckland 

Islands . 


1. Circus gouldi. 

12. Ardea sacra. 

2. Zosfcerops lateralis. 

13. Ardea m&oulata. 

8. Platycercus nov®-zealandi». 

14. Ardea pcaoiloptila. 

4. Eudynamia taitenais. 

15. Limnooinclua aouminatua. 

5. Chryaococcyx lucidna. 

18. Limoaa bauori. 

6. Charadrius fulvus. 

17. Becun irostra rubricollia. 

7. Gharadriua bicinctus 

1H. Ilimantopoa leuoooephaiub. 

8. Strepsilas interpieB. 

10. Tringa canuta. 

0. Hiematopua longtristria. 

20. Ballus philippenaia. 

10. Ardea alba. 

21. Ortygometra tabuenais. 

11. Ardea nov®-hollandii*. 

22. Porphyrio melanotus. 

North Island only. 

1. 1‘ogonorniH cincta. 

6. Glouoopia wilsoni. 

2. Orthonyx albicilla. 

7. Heteralocha acutiroatria. 

8. Petroiea toitoi. 

8. Apteryx mantelli. 

4. Petroiea longipea. 

9. Ooydromoa earli. 

6. Tomagra heetori. 

South Island only. 

1. Zenieua gilviventria 

9. Nestor oooidentalia. 

2. Orthonyx oohrooephala. 

10. Neator notabilia. 

8. Sphenosaeua iulvua. 

11. Apteryx australis. 

4. Gerthiparua noY»-zealandi». 

12. Apteryx haastii. 

5. Petroiea albilrona. 

18. Ooydromus australis. 

6. Turaagra eraaairoatria. 

14. Ocydromus fuaoua. 

7. Glaneopia cinerea. 

15. Ooydromus bvachypterus. 

8. Aplonia xealandioua. 

16. Notomia mantelli. 

Chathams only. 

1. Anthomia melanoeephala. 

4. Petroiea traverai. 

2. Bphenosaoua ruleaoena. 

5. Cabalus modestus. 

8. Gerygone albofrontata. 

6. Ballus dieffenbaohii. 

Aucklands only . 

!• Gallinago auoklandica. 

2. Ballus braohipus. 


North Island and Chathams only. 

1. GaUinago puailla. 

South Island and Chathams only • 

1. Petroiea macrooephala. 2. Bhipidura luliginosa. 

Occasional visitants from Australia and Tasmania . 

1. Hirundo nigrioana. 5. Nycticorax ealedonious. 

9. Eoryatomus paoiflcus. 6. Platalea regia. 

8. Grauealus melanops. 7. Numenius cyanopus. 

4* Gharadriua rufloapillua. 8. Numeaiua uropygialia. 
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Abt. XV.— On two new Isopods. By Chablks Chilton, M.A. 

[Bead before the Philosophical Institute of Canterbury , 6 th April , 1883.] 

Plate XXIIa. 

Gonus Cymodooea, Leach. 

(Generic characters given in Miers' Catalogue N.Z. Orustooea, p. 118.) 
Cymodocea cordiforamimlis , sp. nov. Pl. XXIIa., fig. 1. 

Body rather convex, slightly more thau twice as long as broad. Head 
much broader than long, eyes rather largo. Segments of thorax smooth, 
or only minutely granular, cox® of all densely covered with rather long, 
very fine, woolly sot®. First segment rather longor than the others, next 
five equal in longth, last longor, produced backwards at its postero-inferior 
margin, posterior margin slightly convex, overlapping the abdomen. Ab¬ 
domen of two segments; the first showing on each side impressed lines 
indicating that it is composed of three or perhaps of four segments, having 
an irregular row of small rounded tubercles, posterior margin straight in 
the centre, produced backwards on each side into the last segment. Last 
segment very convex, bearing on the convox part several round tubercles of 
various sizes, the largest being near the median lino and in the anterior 
part of the segment. Tho two lateral portions on each side of the terminal 
notch produced backwards and inwards, so as to meet in the median line, 
the central tooth small and sharply-pointed, so that what is really the ter¬ 
minal notch appears as a heart-shaped opening in the end of the abdomen. 
Last pair of pleopoda with the rami equal, reaching very slightly beyond 
the end of the^abdomen. Inner ramus with its inner edge entire, outer 
margin at first entire but diatally curved and irregularly toothed and fringed 
with set®. Outer ramus thickest about the middle, proximal portions of 
margin entire, distal portions dentate, more distinctly so at the extremity, 
and fringed with set®. 

Inner antenna with first joint of peduncle very stout, second also stout, 
third as long as the first but slender, being about four times as long as 
broad; flagellum shorter than the peduncle, of about 9-10 joints, bearing 
simple auditory cilia. Outer antenna with pedunole of five joints, first 
three subequal, fourth a little longer, fifth nearly twice as long as the 
fourth, narrow at proximal end but widening distally; flagellum longer than 
peduncle, of about 16 joints, each bearing a small tuft of short set®. First 
pair of legs with basos and ischios long, the latter bearing on its outer 
distal margin four or five short stout set®, meros broader than long, 
carpus small, propodos ovate with set® on inner edge, some being plumose, 
dactylos large and strong, the end forming a claw distinct from the basal 
portion* 
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Colour—dark brown, usually with a white median Rtreak on the anterior 
part of the thorax. 

Length, about £ of an inch. 

llab. Lyttelton Harbour. 

This species can be readily recognized by the peculiar character of the 
terminal notch of the abdomen. This appears, however, to be subject to 
some variation, for in one small specimen the median tooth was represented 
only by a very small roundod projection, and in another of the ordinary size 
the two lateral portions of tho abdomen did not quite meet in the median line. 

Genus Jaera, 7>ar/i. 

(Bato’fl and Westwood's Brit. Bossile-eyed Crust, it., p. 314 ) 

“ Upper antenna very short. Lowor antenna more than half tho length 
of the animal. Legs uniform slender. Pleon coalesced into one segment, 
furnished with two minute subtorminal uropoda. Pleopoda or branchial 
appendages covered by a large plate occupying the entire under surface of 
the pleon. Dactyla biungniculato.” 

Jaera now-zra! an due, sp. nov. 

Body narrow elliptical, length about two and a half times the greatest 
breadth. Head subroctangular, slightly more than twice as broad as long, 
produced into a slight median lobe between the antenna?. Eyes small, 
situated near the middle of the lateral margins. Inner antenna reaching 
to the third joint of tho outer antenna, no flagellum distinguishable, basal 
joint vory much larger and broader than any of the others, second and fifth 
joints equal and longer than the third and fourth, which are equal to one 
another, sixth (terminal) joint small, setffl few and short. Peduncle of outer 
antenna of five joints, first two equal and longer than tho third, fourth and 
fifth equal and longer than any of the others, flagellum a little longer than 
the peduncle. Legs equal, all with propodos slender and longer than 
carpus, dactylos short ending in throe curved hooks. Segments of thorax 
with short stout seta? on the latoral margins. Pleon nearly circular, lateral 
margins with short seta, slightly emarginate at the base of the last pair of 
pleopoda. These are lateral, being situated at some distance fiom one 
another; they are short, each consisting of a short peduncle bearing two 
branches, inner one about as long as the peduncle and nearly twice aB long 
as the outer branch, both tipped with short set®. 

Length, about fg of an inch. 

Hob . Lyttelton Harbour. 

This species resembles Janira and Asellue, and differs from Jaera in 
having the two terminal pleopoda separated from one another And not 
olosely approximated in the centre as in Jaera ; in other respects, however, 
it agrees well with Jaera. 
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DESCRIPTION OF PLATE XXIIa. 
Fig. 1. Cymodocea cordiforaminalie, from above X 13. 


la. 

** 

•» 

inner antenna x 30. 

16. 

n 

ii 

outer antenna x 30. 

lc. 

if 

it 

first thoracic leg X 80. 

Id. 

• 

♦♦ 

abdomen from below x 2L 


Art. XVI .—On two Marine Mites. By Charles Chilton, M.A. 

[Read before the Philosophical Institute of Canterbury , 6 th April 1882.] 

Plato XXIIb. 

Among some Crustacea collected from Lyttelton Harbour I have found two 
specimens of mites, belonging to two different species. 

According to Semper,** sca-mites are “ by no means rare.” Gosse has 
described three English species, ouo belonging to the genus PachyfffMtkus 
(Dugds) and the other two to the genus Halararus , specially made for 
them. As my specimens appear to resemble these two latter sufficiently 
to be placed in the same genus, I have ventured to describe them. 

Genus HalaoanLS f Gosse. 

(Annals & Magazine of Natural Histoxy, ser. 2, vol. xvi., p. 27.) 

“ Body covered above with a well-defined shield, either entire or trans¬ 
versely sulcated; under surface divided across the middle; rostrum head¬ 
like consisting of a bulbous tip, tapering to a point, divided longitudinally 
beneath, allowing the protrusion of a pair of slender filiform mandibles; 
palpi terminated by a fang-like mignis ; feet cursorious, tipped with two 
falcate ungues; directed two forward and two backward, thighs remote. 
Marine.” 

Hnlacarus parvus , sp. nov. PI. XXIIb., fig. 1. 

Body oval, narrower in front than behind ; notched at the bases of the 
legs, a slight transverse depression between the bases of the third pair of 
legs, anterior margin between the bases of the first pair of legs convex. 
First two pairs of legs arising dose together, third and fourth more remote 
from one another. Legs subequal, third and fourth very slightly longer 
than the first and socond and with fewer sots?; all with the first two joints 
short, third long and somewhat expanded, fourth short about as broad as 
long, fifth about as long as the third, last joint about two-thirds as long as 
the fifth, bearing two very movable curved hooks, each of which has two 
teeth at the end, the main one being larger and more curved than the 


Aniwttl Lite (Inter. Nat, So. Series, vol. xxxi.), p, 433. 
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accessory one; proximal part of the oonoave edge of the main tooth and 
the ooncare edge of the secondary tooth, pectinated. The last joint of the 
leg has two or three long set® on its outor edge and many short ones at the 
base of the two hooks; a portion of the end appears to be hollowed out so 
as to form a resting-plaoo for the hooks when they arc bent back upon the 
joint. A few set® are scattered over all the joints of the legs. 

Palpi of six joints ; basal one rather large, partly concealed when seen 
from above by tho anterior margin of the shield of the body, second and 
third joints short, about as broad as long, fourth very long, slightly ex¬ 
panding distally, fifth joint small, about twice as long as broad, sixth 
slightly longer than the fifth, tapering at the end and bearing a few short 
set®. Each palp is directed inwards so that the two meet and the distal 
half of the inner margins of the fourth joints are in contact. Below can be 
seen the rostrum, which is long and slender, reaching almost to the end of 
the palpi. Anus terminal. Vulva enclosed in a circular space a little 
anterior to the anus. 

No eyes visible. Colour, light brown. 

Size of body, excluding rostrum, about ^ of an inch. 

liab. Taken between high- and low-water marks, Lyttelton Harbour. 

Ilalacarus truncipes , sp. nov. PI. XXHb., fig. 2. 

Body elliptical, deeply notched at the basos of tho third and fourth pairs 
of legs, less so at the bases of the first and second pairs, a notch on each 
side just behind the second pair of legs, slightly produced in front so as to 
form a rounded lobe between the first pair of legs. Eyes three, one median, 
very small a little behind the anterior margin of the head; the other two 
forming a pair, one on each sido just behind the second pair of legs and 
near the marginal notch already mentioned, each of the paired eyes on- 
closed within a circular mark. Body-shield with a transverse depression 
midway between the bases of the third and fourth pairs of legs. This does 
not extend right across the body, but is met on each sido by a slight longi¬ 
tudinal depression extending anteriorly and outwards as far as the bases of 
the third pair of legs. Behind the tranBvorse depression are two longi¬ 
tudinal ones extending right to the end of the body, the enclosed median 
portion is raised above the lateral parts, especially on each side next the 
depression, thus forming two slight ridges whioh meet behind. Anus on 
the under side of the animal a little anterior to the end of the body, vulva 
enclosed in a circular space a little anterior to the anus. 

Body divided below by a transverse depression midway between the bases 
of the third and fourth pairs of legs, this depression mot on each side by a 
longitudinal depression; these two longitudinal depressions extend back¬ 
wards and converge, meeting just behind the anus. 
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Legs equal in size and similar in form* First joint short, expanding 
distally; second very short, as broad as long; third long, rather slender; 
fourth short; fifth about as long as the third, slender ; sixth about half as 
long as the fifth, end oblique, no hooks of any kind distinguishable, only one 
or two short set® at the end of the joint. All the legs almost entirely free 
from set®. 

Rostrum short, no palpi visible. When seen from below it appears to 
arise out of a circular depression bordered by a stiff fringe. The rostrum 
appears to contain lancet-shaped organs of some kind, but nothing more 
can be made out without dissection. Colour, brown. 

Length, about ^ of an inch. 

TJab. Lyttelton Harbour, between tide-marks. 

EXPLANATION OF PLATE XXIIb. 

Fig. 1. Ifalacarus parvw, from above X 40. 

la. ,, „ rostrum from above x 120. 

lb. „ „ end of one of the legs x 244. 

2. Halacaru* truneipet , from above x 80. 

2a. „ „ rostrum from below x 72 


Abt. XVII.— Occurrence of a Species of Ophideres, Boisd ., new to New 
Zealand. By R. W. Febeday, M.E.S.L. 

[Read before the Philosophical Institute of Canterbury , 80 th November , 1882.] 

On the 18th March last a boy brought me a moth found fluttering in the 
grass in the yard at the bock of my office in Colombo Street, Christchurch. 
It was alive and vigorous when handed to me, but, unfortunately in a very 
dilapidated condition, the forewings almost entirely denuded of scales, and 
the exterior margin of both wings frayed and jagged. 

The moth precisely resembles—so far as the dilapidated state of the 
forewings admits of comparison—the Opkideres archon of Felder figured in 
Reise der Novara, Lop. 4, pi, cxiii., fig. 8. 

In all probability it has been introduced in some way, and is not an 
indigenous species. Felder's specimen appears to have been taken in Siam. 

The following is a description of the insect:— 

Female .—General colour of body and appendages ochraoeous and pale 
ferruginous grey; eyes large and prominent; palpi recurved, and asoend- 
uig above the head the length of the third joint, third joint half the length 
of the second, elevate, resembling a drumstick, the nob black tipped with 
pale ochraoeous, second joint densely clothed, the underside velutinous; 
proboscis robust, of moderate length; antemue simple, rather more than 
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half the length of the forowing; forehead tufted; thorax probably crested, 
but denuded iu the specimen under description ; abdomen not extending 
beyond the liindwings, crested and villose towards the base, upper side 
luteons shading into forrugiuous grey at the base ; legs rather long, anterior 
tibiie very densely clothed beneath with long flexible hairs, the intermediate 
tibiie with one, and the posterior with two pair* of long spurs. 

Forewings.—Upper side appear to bo pale forrugiuous-grey, clouded 
with ferruginous brown and purplish-grey markings, but are too dilapi¬ 
dated and denuded of scales for certain description. Under side, basal two- 
thirds luteons witli n black band across the middlo and the appearance of a 
broad dark marginal band. 

liindwings.—Upper side luteous, brownish at the base, with a very broad 
curved and abbreviated discal black band or patch, concave outwardly, and 
a broad black outer bordor abbreviated towards the anal angle, and ending 
opposite the hind end of the discal band. Uadei side similar to the upper 
side, but rather paler. 

Length of body, 14" ;expanse of wings, 42". 


Art. XVIII. — Description of a Species of Butterfly new to New Zealand and 
probably to Science. By R. W. Ferkday, M.E.S.L. 

[Read before the Philosophical Institute of Canterbury , 80th November f 1882.] 

Family NYMPHALHLE, Westwood. 

Gonus (?)—helmsi, n. sp. 

Male .— Head small; eyes naked, large and prominent; antenn© scarcely 
more than a third of the length of tho costa of the forewing ; shaft slender, 
olub small, flattened, rather elongate, and slightly curved, but not hooked ; 
tip of the club fulvous ; palpi long obliquely ascending, a little wider apart 
at the tip than at the base, thickly clothed with long bristly hairs, terminal 
joint small and pointed, the hairs on the upper and lower edges and tip 
black, on the sides (both inwardly and outwardly) white; forelegs rudi- 
mental, rather slender, scantily clothed with long slender hairs; hindlegs 
with a pair of small spurs at extremity of the tibi© ; tarsi with two simple 
claws. 

Primaries broad; costa convex from the middle to the tip ; hindmargin 
nearly straight, slightly tending to concave ; the oostal and median nervures 
dilated at the base. Upper side of primaries dark-brown, a transverse 
fulvous band, extending in a slight ourve from the subcostal to near the 
submodion nervure and thenoe bending towards and terminating about two 
18 
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lines from tho anal angle, the inner margin of this band crossing the 
median nervure at the point from which the third median nervule springs, 
and the outer margin at the point from which the second median nervule 
springs, a transverse fulvous band beyond tho discoidal cell, and extending 
from the costa to the anal angle, and bent outwardly at tho first median 
nervule and gradually attenuated thence to the posterior angle; another 
and narrower fulvous band extending from the costa midway between the 
apox and the last described band, and joining the latter below tho subapical 
ocellus round which it bends and by which it is nearly severed ; a suhapical 
white-pupilled black ocellus on a dark ground: under side of primaries 
similar to tho upper, especially the brown of the basal third and the fulvous 
bands near the costa, tho inner aud middlo bands being continent at the 
inner margin ; the interior band from the ocellus to the costa silvored, also 
the middle band silvored on the costa, and a very narrow submarginal silver 
band from the costa to near the third median nervule. 

Secondaries.—Discoidal cell closed; anal angle elongated (possibly 
caudate, but the anal angle of both hind wings is too much chipped to deter¬ 
mine with certainty). Upper side of secondaries dark-brown ; a submar¬ 
ginal fulvous band extending from th»* first subcostal nervule to the third 
median nervule; another fulvous band extending from the middle of the 
costa, and running into tho submarginal band below a whito-pnpilled black 
ocellus which nearly severs the middle band—the latter ocellus situated in 
the space between the lowor discoidal and the first median nervules, and 
above it a similar but loss distinct ocellus, and above that an indication of 
another but obsolete ocellus—the three ocelli connected aud occupying the 
space between tho fulvous bands; a similar ocellus on the anal end of the 
submarginal band between the second and third medial nervules. Uuder 
side of secondaries brown hut pa lor th&u the upper; the bands of the upper 
side indicated below by silver bands, but the inner completely severed from 
the outer by the lower of the three connected ocolli which are repeated as 
on the upper aide, but each surrounded by a narrow pale brown ring, and 
the iris and pupil of each fully developed; the ocellus near tho anal angle 
repeated as on the upper side, but surrounded by a broad fulvous ring; a 
very narrow submarginal silver band running from the anterior angle to the 
anal ocellus ; a silver stripe along three-fourths of the inner margin from 
the base ; a silver band extending from the oosta near the base to near the 
anal ocellus, broad at the oosta and attenuated to a point near the ocellus; 
and, between the latter band and the stripe on the inner margin, another 
narrow silver stripe. 

Expanse of wings, 1" 10"'. 

Hab, Paporoa Range, near Greymouth, 
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I have described this butterfly from a singlo specimen submitted to me 
by Mr. J. D. Enys for description. He informs me that it was captured by 
Mr. R. Helms, of Groymonth, at an altitude of about 1,200 to 1,500 feet 
above the sea. Unfortunately the specimen is chipped and frayed at the 
anal angle of the hindwings, so that the caudate form of that angle cannot 
be exactly defined. 

The genus of the iuhect I do not venture to determine, not having access 
to the descriptions of the various gtuicra of the family to which it belongs. 

There appears to bo much confusion in the definition of the neuration of 
the wings of Lopidopteroua insects—especially with reference to the notation 
of the ucrvulcs, or branches of the norvures, which are indicated by num¬ 
bers—in consequence of some entomologists counting in a direction from 
the costa towards the inner margin, and others in the opposite direction. 
I have therefore thought it desirable to state that in tlio above description 
1 have adopted tlio formor notation, that is counting from the costa towards 
the hind margin, a notation which accords with that indicated in the dia¬ 
gram of “ Terminology of the wings of PapilionvU r ” given in “ Catalogue 
of Lcpidopterous Insects in collection of the British Museum, part 1, 
Papilionidse, 1852." 

I take the present opportunity ot colling attention to the very incorrect 
reprint, in Mr. J. D. Enys’ Catalogue of the Butterflies of New Zealand, 
1880, of my diagram illustrating the difference of nouration in the wings 
of Erebia blandina , Percnodaimon phdo y and Er thiol a hntleri . The inaccuracy 
renders the diagram worse than useless, inasmuch as the object of my dia¬ 
gram was to show the position of the nemires and nervulos, and in the 
diagram in Mr. Enys’ Catalogue they are wrongly placed. Great care 
should always be taken in printing diagrams of this character. 


Abt. XIX. —Description of two new Species of Heteropterons Lepidoptera. 
By R. W. Fereday, M.E.8.L. 

[Read before the Philosophical Institute of Canterbury , 90th November , 1882.] 

Fam. LEUCANID.E, Gu$n«. 

Genus Leuoanla, Ochs. 

lueacania purdii , n. sp. 

Male .—Head and thorax dark pinkish-ochreous-yellow, darkest in front; 
abdomen paler and greyish at base* 

Primaries above dark pinkish cedar colour, a dash of ochreous-yellow 
occupying the areolet between the submedian nervure and the third median 
nervnle, the daBh being very bright at the base and fading towards the pos- 
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tenor angle; a dash of the same colour commencing broadly in the middle 
of the discoidal cell, extending along the areolet between the first discoidal 
and lower subcostal nervules, and narrowing towards and vanishing near 
the exterior margin; a similar dash extending along two-thirds of the 
costa from the base of the wing ; cilia, basal half ochreous-yellow, exterior 
whitish-ochreouH, Primaries below greyish-ochreous with a pinkish tinge, 
costal part more oohroous, exterior area more grey; cilia as above. Becon- 
, daries above dark fuscous, paler at the base; cilia same as of primaries. 
Secondaries below greyish-ochreouH, the extorior third moro groyish, pre¬ 
ceded by a darker greyish transverse narrow band running parallel with the 
exterior margin ; discocellular spot greyish rather indistinct; cilia as above. 

Length of body, 10'"; expanse of wings, V 10'". 

Hab. Near Dunedin. 

A single specimen taken by Mr. Alex, Purdie, of Fairfield, near Dunedin, 
from the roots of grass in an open field. 

Leucania blenheunensis , n. sp. 

Female. —Head, thorax, and abdomen very pale fawn nearly cream- 
colour. 

Primaries abovo same colour, sericeous; a subterminal row of small 
blackish points, one on each nervule; the inner line indicated by a small 
blackish point on each of the subcostal, median and 3ubmedian nervures; 
all the nervures and nervules Bpeckled with dark grey and white, especially 
near the junction of the subcostal and median nervures with their branches; 
cilia dark-grey, outer edge paler, whitish at points of nervules. Primaries 
below very palo whitish-brown irrorated with greyish-brown ; central area 
and cilia darker. Secondaries above grey, with paler cilia. Secondaries 
below very pale whitish-brown irrorated with pale greyish-brown ; cilia 
same colour. 

Expanse of wings, 1" T\ 

Uab . Blonheim in the Marlborough Provincial Distriot, and Meanee 
near Napier. 

This insect was presented to me by Mr. William Skellon, then residing 
at Meanee, but now at Timaru. He informed me that he took it at Meanee 
at sugar, that he had taken two specimens there, and two at Blenheim, 
and that the Blonheim specimens were smaller than the Meanee. At his 
suggestion I have named this species blenheimeims. 
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Art. XX.— Note on a peculiar Neuration in the Winy* of some Individuals oj 
Percnodaimon pluto, a New Zealand Butterfly. 

By B. W. Febkday, M.E.B.L. 

[Read before the Philosophical Institute of Canterbury , 80 th November , 1862.] 

When examining some specimens of l\ pluto 1 noticed that tlie costal 
nervure of the primary wings of one of thorn was bent inwards and united 
to the first subcostal nervule, the united nervure and nervule running 
thenoe in one vein to the antorior margin, as shown in the annexed 

diagram, fig. la. In ordinary speci¬ 
mens the first subcostal nervule is 
not present, and the costal nervure 
is of the ordinary form as shown in 
tho annexed diagram, fig. 2. (The 
diagram is twice the natural size of 
the wing). 

The discovery of this peculiarity 
lod mo to ox amine very carefully 
ail the specimens of l\ pluto in my 
collection, and those in the collec¬ 
tion of Mr. J. 1). Enys. These 
collections consist of 88 specimens 
taken on a mountain near Mr. 
Enys’ station, Castle Hill, Porter’s 
Pass, 21 on Mount Hutt, and 1 on a mountain noar Lake Guyon (Nelson 
Provincial District). Six males and one female of the Castle Hill speci- * 
mens, four males of tho Mount Hutt, and the one male of Lake Guyon, 
have the united veins, and are smaller, but in other respects do not appear 
to differ from the ordinary form. In all the specimens having the united 
veins, such veins are alike in form, position, strength, and point of junc¬ 
tion, and all the other veins are uniform with those of tho ordinary speci¬ 
mens. No other irregularity of neuration appears in any of the specimens, 
nor does there appear to be any other tendency to variation in the species. 

Does the neuration of the wings of Lepidoptera furnish a reliable char¬ 
acter for determining families and genera ? I will not attempt to answer 
this question, bat I submit tho above facts for the consideration of ento¬ 
mologists. 
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Art. XXI .—On Diseased Trout in Lake Wakatipu . By W. Arthur, O.E. 

[Head the Otago Institute, lBth August , 1882.] 

Plate XXHL 

For several years back the large trout in Queenstown Bay, Lake Wakatipu, 
have been a subject of notoriety and interest to visitors and others. These 
trout, in weight from 2 lbs. up to 15 lbs. or more, and in shoals of several 
hundreds, froquent the east margin of the bay near the mouth of the Town 
.Creek, the reef at the end of the Peninsula, and the shore near the One- 
mile Creek on the wost side. They appear quiet and lazy in habit, except 
when, as often occurs, they throw themselves with great vigour into the air. 

It is also to be remarked that they are to bo scon at these places both in 
summer and winter, caudal and dorsal fins on the surface, and an occa¬ 
sional one may also be observed in the middle of the bay or at the steam¬ 
boat jetty. The water is very deep throughout this bay, but has a shallow 
margin a few yards in width running round parallel to the beach. The 
great body of the lake itself is abysmal, the only sounding got as yot being 
at a depth of 1 ,B0() feet. Along the east wide of the Queenstown Bay there 
is a belt of weeds growing on the bottom on the outer edge of the afoie&aid 
shoal-water, the bottom itself consisting of shingle, gravel, and sand. The 
water of the lake is remarkable for clearness and purity, and is snow-fed 
through the Dart, Rees, Greenstone, and such rivers, which dram the sur¬ 
rounding mountains of tho Southern Alps. Dr. Black, of our University, 
remarks, on his analysis of this water, that ho never examined any water so 
destitute of common salt—a fact of great importance as regards the health 
of trout. His analysis I may repeat is,— 

Organic Hatter in Solution Table Salt Degree of Hardneea 

Wakatipu—0*5 grains per gallon. Scarcely a trace. 3-1 degrees, very soft. 

In summer storms are froquont on the Wakatipu, but in winter its surface 
is generally calm or nearly so. The trout S. /drib, amonii, Gunther, were 
put into the feeders of the lake about the year 1874. 

Besides the abnormal habit of great trout herding together in shoals, 
these Wakatipu fish almost without exception have refused the baits of 
anglers who have fished for them. The exception I refer to is that of a 
beautiful but small trout of 1} lbs. weight, taken by Mr. J. P. Maitland with 
minnow, while fishing from the beach of Queenstown Bay in January, 
1880. This fish was remarkable by its bright silvery scales, tho absence of 
all spots excepting on one gill-cover, and the absence of teeth on head of 
vomer. The condition generally of these trout is suggestive of good living, 
as they are fiat and sometimes very much so, and are said to possess excel¬ 
lent edible qualities. But for some years I have beard of the presence of 
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fungus among them, eventuating occasionally m the death of very large 
ones. It was only recently, however, that I was so fortunate as to 
see these trout and to observe this fungus on them. One morning in June 
of this year I took a walk round the shore, past tho mouth of the small 
Town Greek already referred to. The water from this stream enters the bay 
at its north-east corner exactly, and in almost direct alignment with shoal 
water frequented by the trout, consequently the influence of the creek water 
is noticeable for thirty or forty yards along the shore. Here within a few 
yards of the mouth of the stream I saw several large trout quietly resting, 
but the great body of thorn was stretched along from this point for a distance 
of about a hundred and fifty yards, in three shoals or 11 schools/’ containing 
more than a hundred fish each, and distant from the water’s edge as far as 
the belt of weeds grew. In weight I estimated them from 8 lbs. up to near 
20 lbs. They all lay with their heads towards the creek mouth, except 
when one or took a leisurely turn round and resumed their former 
position again, or when others evidently excited by some influence threw 
themselves wildly into the air, falling heuvily, or splashed along the surface. 
They did not seem to care much for the presence of a human spectator, 
and in this their habits differ from what obtains in rivers or streams 
usually. Presently I was surprised to observe a trout of about 6 lbs. 
in weight, swimming within ti rod of rao parallel to the shore. As it showed 
no alarm 1 moved along with it, and then discovered that it was all covered 
with fungus. Concluding that it would probably soon die from its un¬ 
natural movements, 1 endeavoured to secure it for examination, but 
although I passed the crook of my stick oasily over its tail, yet it resented 
the effort 1 made to draw it ashore, and swam off into deop water. Aban¬ 
doning all hope of seeing this fish again, 1 examined as carefully as 1 could 
the other fish in the shoals, when I perceived easily, as the water makes the 
white spots very plain to tho eye, that at least 26 per cent, of them had 
marks of fungus on their bodies. On the larger trout a patch or two of 
dirty white was seen on the head generally, and a tuft hanging out of the 
side of the mouth; while in breathing they could not close their jaws, and 
showed very little motion in them at all. Some of the smaller ones were 
worse, their bodies and fins being covered with spots or patches. The most 
of these trout were dark in colour, while one or two I occasionally noticed 
were light-coloured, but whether these were diseased or not 1 could not make 
out. Bo clear was the water, and so tamo and subdued were the trout, that 
standing as I did on the shingle, I could plainly distinguish the sexes from 
one another in the larger individuals. J then walked along the beach to¬ 
wards the reef at the point of the peninsula, but saw no more trout till 1 
reached that place* There, however, I soon saw a number of them, from 
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10 lbs. to 20 lbs. in weight, springing out of the water. These seemed also 
to be dark in colour as they rose to view in the air, leaping to a height of 
four or five feet. I may mention here that the previous night on visiting 
the beach 1 heard many trout splashing about and out of the water, ho 
nightfall with its keener air did not put a stop to their gambols, or irrita¬ 
tion, whichever it might be. Returning towards the point where I had 
seen tlis diseased six-poundcr, 1 observed one with its tail-fin out of the 
water, belly up and head on the bottom, in shallow water, drifting ashore. 

1 Wading in 1 seized it by the tail and easily ran it out and laid it on the 
shingle. As it was nearly dead I did not kill it, and in a few minutes it 
succumbed. It was evidently the same trout that 1 had been watching 
half an hour before, as it had the identical fungus marks I had keen ob¬ 
serving, and it weighed 74 lbs. The fish was a femalo trout, fat, but dark 
in colour, badly spotted on dorsal and all the other fins with fungus; the 
gills were full of it, and a tuft hung out of the right side of the mouth, 
while the baok and sides had a number of distinct marks or patches, some 
appearing as if due to tho mucous covering having been eaten away by the 
disease. The margin of right opcrcula and origin of right pectoral fin were 
also eaten away. Lying on the beach near the creok mouth 1 saw the 
skeletons of two other trout which had evidently come ashore after death. 

Examination of the Diseased Trout . 

The same evening, twelve hours after getting this trout, Dr. Douglas, of 
the Wakatipu Hospital, and I made an examination of it. Immediately 
after death it had visibly swolled, and continued to do so till tho abdomen 
became very much distended—a thing which never occurs with healthy 
trout. On opening it we found it full of ova nearly ripe, the roe-lobes 
having a hard appearance ; pyloric ca?ca fatty, but not healthy; stomach 
quite empty, and air-bladder very much swollen with gas. The other 
viscera seemed healthy. A number of the blood-vessels lining the abdominal 
wall were full of coagulated blood, but that is not unusual. The teeth on 
body of vomer wore gone and the gills were of a dull purplish hue. In 
attempting to remove a patch of fungus from the gills it could not be 
separated, so firmly had the roots taken hold, and the tissues came away 
easily with it. The gills, in fact, were rotting. 

A small portion of fungus placed under the miorosoope showed a form 
and structure remarkably like Saprolignia jtrax (figs. 1 and 2, pi. XXIII.), 
and, so far as I can judge, apparently the same disease; but of that 1 can¬ 
not he positive. Plenty of long sacs full of spores were presont, with 
innumerable free cells floating about them, and some in circular sacs 
resembling Ogon&um (or spherical sac containing spores and supported by 
short stems), but destitute of stems. No sacs were seen in the protoplasm 
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stage or without cells, and the cells themselves were exceedingly minute, 
just visiblo clearly under a two-inch objective. A subsequent examination 
made since returning to town (the fungus meanwhile having been preserved 
in glycerine and boracic acid) gave similar appearances, but no Ogonium. 
It, however, revealed the fact of the spores being contained really in an 
inner sac or tube, the space between winch and the outer covering of the 
main sac appoared to be full of a colourless fluid. From the appearanco of 
this trout and that of others in the shoal from which it was taken, it is 
manifest that these iish aro in a chronic stato of disease, and that not con¬ 
fined to this the spawning season, for I have ascertained the presence of 
fungus at other times, as in the mouth of March of this year. And here it 
may he observed in passing that fungus has boon found on trout at the 
Wallaoetown ponds in 1870, and recently a Marlborough gentleman told 
me of his taking out of some still pools in a stream in that district 
fungussed trout years ago, while our native fish the Galaxias and silver fish 
are not always free from it. At the same time the identity of tho fungus 
among all those fish has not been determined. A consideration of the 
above facts naturally suggests two questions, first, what is the cause of , and 
second, what the cure for , the fungoid disease in the Wakatipu trout. 

The Cause of the Disease in the Wakatipu Trout . 

In the first place, so many difficulties surround tho investigation, that 
the cause or causes of the disoase cannot well be presumed to be stated 
exhaustively. At tho same time, so far as our knowledge of the habits of 
trout and of the conditions necessary to their healthy*life enable us to 
judge, we aro warranted at least in advancing au opinion. 1 assume then 
that the trout in Queenstown Bay wero spawned in the Town Creek, a stream 
fur too small for tho subsequent accommodation of the size of fish to which 
these attain. Growing too largo for tliiH stroam tlioy have naturally 
dropped down to the lake during floods, and when there have so increased 
in size in the course of a few years as to become physically incapable of 
again ascending the stream at their regular spawning season. No stream 
large enough seems to be sufficiently near, and the great dopth of water 
along the shore to the west, without leading shoals, tends to confine the 
trout so to speak to one place, or at least to operate against their migration 
in that direction. In this respect the Wakatipu is totally different from the 
streams where the progenitors of our trout livo in England, whore the water 
does not probably have a greater average depth than four feet. With the 
true instinots of the Salmonid®, however, tho trout in Queenstown Bay 
linger near their parent stream, unable so to speak to convince themselves 
how it is they cannot be again admitted, and, diseased as they have become, 
presenting an appearance suggestive of the lame and sick folk of old who 
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waited for the “troubling of the water.” Being unable then to fulfil the 
functions of nature at the spawning season, is the first contributing cause 
to the outbreak of the fungus. 

Again the chemical constituents of the water have an important bearing 
on the health of the trout. Trout under domestication when attacked by 
fungus have in almost all cases been cured by the addition of common salt 
to the water supplying the ponds or tanks containing tho fish, provided the 
disease has not been permitted to go too far. As already mentioned, Dr. 
Black reports that tho W&katipu water has loss salt in solution than any 
water ever examined by him. Now, as salt is an essential to health in 
trout, its entire absence in the water under consideration must act pro* 
judicially on these fish. This is the second and only known cause tending 
to accelerate tho outbreak of the disease. But there is yet another cause 
which I suspect, although not in a position to prove, namely,—the absence 
of a due proportion of oxygen among the gases held in solution by the 
water. To determine this, not only is a gaseous analysis required, but it 
is also necessary to find out what that quantity of oxygen is which trout 
require. Science has yet to discover this ratio so far as 1 know, and it is 
an important element in its bearings on this question. As already stated, 
the fact of the trout seeking those plaoes, as the mouth of the creek and the 
reef, where oxygen is likely to bo most abundant owing to the constant 
agitation of the water, shows that the instincts of these trout teach them to 
look for water where the bost aeration is to be found. 

These causes, then, seem to me sufficient to prove that the disease 
among the Wak&tipu trout has been consequent on functional derangement, 
and that this has so lowered the vital force of the fish as to leave them 
powerless to resist the attacks of the fungus, a plant which the best authori¬ 
ties tell us is present in all fresh waters. 

Can the Disease be cured in the Wakatipu Fish f 

And here I confess that, considering the unfortunate situation of these 
trout in Queenstown Bay, no ordinary remedy oould be applied efficiently. 
For although the submergence of rock salt at the places frequented by 
the fish, and the artificial increase of the water supply to the Town 
Creek, might probably lessen the extent of the evil, yet these applica¬ 
tions oould effect but a partial and temporary check on the disease. 
Moreover, there would be no finality to these operations, and their 
cost would exceed the means of the looal Acclimatization Society I 
fear. No doubt it would assist if the trout were netted and all affeoted 
fish killed and burned; but in this there might be no finality either, 
still it ought to be done. While I am bound then to admit that I see 
no specific cure of an easy and cheap nature, there is yet hope, X think, 
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from a most unlooked-for quarter—that is in the disease itself. For you 
may remember that I have mentioned tho circumstance of finding the 
remains of only two trout on the beach, and, from anything I could learn, 
these trout, frequenting the same localities, have not as yet died in large 
numbors at a time. It is possiblo, therefore, that this fungoid disease, 
loathsome in appearance and widespread as it certainly is among the 
shoals, may either die out, or so inoculate tho healthy fish, as in process 
of time to render them proof against severe attacks. A correspondent of 
44 Land and Water/' in tho number of that journal for March 25th, 1882, 
records his having seen trout in the river Kent which had been affected by 
fungus and had recovered without any artificial treatment. Nature, then, 
may yet work out a recovery among the Wakatipu trout in her own time 
and way ; but that must be aHsistod by our providing facilities for natural 
spawning in the Town Creek. 


Abt. XXII.— Xotes on the Xew Zealand Sprat. By W. Arthub, C.E. 

[ Head before the Otago Institute , \hth August , 1882.] 

Plato XXXIV., tig. 1. 

This fish liab been described by Dr. Hector in the appendix to his Catalogue 
of New Zealand Fishes, and was subsequently figured (Trans. N*.Z. Inst., 
vol. v., pi. xii.); but, as it appears on our coasts at considerable intervals 
of time only, I deem it may be useful for reference to record its recent 
reappearance accompanied by a drawing of the form found in our waters, 
and a description sufficient to establish its identity. 

The specimen which I have figured, and will call No. 1, is a male sprat, 
taken in the sea at Oawaru in May, 1882, out of a large shoal which came 
in to the coast at that date. The body is compressed laterally, dorsal out¬ 
line slightly arched, abdominal deoply curved ; head one-fifth total length; 
maxillary curved, with posterior extremity rounded accurately, posterior 
half of bone free, disconnected from head and quite transparent in colour, 
does not project beyond vertical from anterior margin of orbit; mouth 
small and round, lower jaw vory prominent aud projecting beyond inter¬ 
maxillary one-tenth of an inch when mouth open as in figure. Operculum 
nearly vertical in outline but sinuous, preoperculum with a distinct lower 
limb, no striae. One dorsal fin, caudal forked, belly-fins very fine, origin of 
dorsal and ventral fins in same vertical line. Lateral line barely visible, 
abdominal serrature not very prominent, but fourteen bars mark tbe space 
very distinctly between peotoral and ventral fins, apparently the external 
impression of the haemal spines* Scales cycloidal, large, and deciduous. 
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Eye very large and round, ins yellow, pupil bluish-black. In colour the 
back is of an indigo hue sli&dod down into the brilliant silvery sheen of the 
sides and belly; dorsal and caudal fins dark; pectoral, ventral, and anal 
fins light olive yellow. 

Dimensions, —Total length, 4^ in.; depth, ; head 1^; eye, ^; 
least depth of tail, 

Fin rays .—D, 16; P, 18; V, 9; A, 22; C, 21-f; longest ray, ^ ; shortest, 
ft, in. 

Lemjth of jim. —D, ^ ; P, & ; ,V, ^; A, ££ in. 

Branehimtegat rays , 6. Scahk .—L. lat. 66 ; L. trans. 16. 

Teeth .—The teeth in this specimen were scarcely perceptible to the touoh 
and very minute. 

On examining the viscera I found a thin silvery lobe 2 inches long, 
which 1 take to be the air-bladder. It was remarkably like the lobe of the 
Scotch herring, but the fish was rather old when opened. 

Specimen No. 2 .—This is a fomale from the same locality as the male 
and obtained at the same time. 

Dimensions .—Total length, 4^ in.; depth, ; head, 

Fin rays .—D, 1^; P, 17 ; V, 8; A, 17 (injured); C, 22-f. 

Branchiostegal fays , 6. 

Vertebra s, 56^ 

Teeth.-*-Vfry minute, but perceptible to touch on mandible, intermaxil¬ 
lary, and tofague. 

Undey' the microscope four or five teeth were plainly seen on the inter- 
maxilltyfy, with somo rudimentary ones. On mandible a few were seen 
very distinctly, one of the largest being a perfect cone, broad at base, clear 
an/ft transparent, and about of an inch long. I also could make out 
it or seven others on same bone, but not so shapely and of irregular sizes. 

The ova of this female, in two lobes each 14 inch long, were well 
developed. So light were they that in placing one lobe into fresh water 
it floated, and sunk very slowly when wetted all over its surface afterwards. 
No individual ovum was visible to the unassisted eye, but under the mioro- 
soope the ova appeared to have an irregular pentagonal out¬ 
line, covering an interior circular core full of cells* The 
space between core and outer covering also held some cells, 
but not so closely packed as in the core, while all the ova 
were surrounded by a jelly-like mass of fluid full of free cells. Ova of Glupeu 
The diameter of each egg was about the part of an inoh. sprattus x 1660. 

This beautiful little silvery fish is mentioned by Dr. Hector as having 
been found in Foveaux Straits and near Wellington in 1872 (see Oat. N.Z. 
Fishes, p. 188). A fishmonger in Dunedin remembers it being in the 
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market about eight years ago, so probably he means or refers to the same 
date as above, although he could not tell iuc very exactly the time of the 
occurrence. Neither can I find that this herring has beon again seen on 
our coasts till May of this year, when it appeared in large numbers for a 
short time, as I have said, at Oamarn, clone inshore, about a fortnight 
altogether; then bad weather set in, and it haB not been heard of since. 
The shoals did not visit Moeraki Bay, nor Dunedin Harbour, but those 
fish caught were sont to Dunedin, and wove found to possess good edible 
qualities. 

As to the habits, reproduction, and growth of this fish we know less 
than the little which is known of the British herring. Possibly, however, 
the sealers and whalers, still living, may possess information which would 
bo of great interest in elucidating its natural hi.story. Meantime one cir¬ 
cumstance may fairly be inferred from the minuteness and buoyancy of 
the ova, which is, that in whatever depth of water spawning may take 
place, the hatching will occur on the surface of the sea in all probability. 
I have made a rough calculation from the size of tlio roe-lobes and find 
that one of these fish will contain over 20,000,000 ova! This is an almost 
incredible number, and would require verification by an examination of a 
number of other individuals when an opportunity again occurs. I may 
montion, however, that Mr. Frank Buckland, in his Natural History of 
British Fishes, gives approximations to the above number in the roes of the 
turbot and congor eel, which are given at 11,000,000 and 15,000,000 
eggs respectively. The great number of ova in this sprat is suggestive 
of a very heavy death rate duo to this epecies of herring boing pro¬ 
bably tbe food of the seal, whale, and predatory fishes, as well as of 
marine birds. 

The fact of these fish visiting our coasts at considerable intervals 
of time, points to another circumstance which may regulate thoir 
movements. Dr. Parnell in his “ Fishes of the Forth,” describes 
the British form of the sprat as being very sensitive to cold, and 
that on the approach of winter it ascends the estuary of the Forth 
to the brackish water in search of a warmer locality. An old theory was 
also held by Pennant that the herring migrated to the arctic seas before 
winter. While there is much evidence of the presence of herring on the 
British coasts during winter, there is nothing against the probability of 
some of the species absenting themselves in the direction indicated at that 
time of the year. Be that as it may, if our sprat is as sensitive as its 
British representative, a reason would* exist for its migration from more 
northern waters to the antarctic seas after our summer is past. For a 
warm current is believed to flow from the tropical region of the Pacific 
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Ocean towards tlie south pole, but which is separated from the east coast 
of Otago by a cold northerly littoral current. As the boundaries of these 
currents fluctuate a good deal according to the season and direction of the 
winds, a deviation of the warm southerly stream towards Otago at the time 
of the migration of the sprat would account for their occasional appearance 
as well as their disappearance. At present, however, there iB not much 
more known of the great currents of the South Pacific Ocean, than of the 
habits of this little herring itself. 

Note. 

Since the above was read, a good deal of interesting information not 
proviously ascertained by me, has boon kindly placod at my disposal rela¬ 
tive to above species. It is from Mr, P. F. Stoddart and Mr. Cosgrove. 
Mr. Stoddart says: “ For years prior to 1875, when I was living near 
Mocraki, the sprat visited the Fish Roef regularly from March till May in 
inciedible numbers, which wore easily seen by 11 s whilo fishing thore, as 
they came close under our boat. They always disappeared on the approach 
of cold weather. The red cod which we caught on tho reef were often 
found to be stuffed full of sprats,—indeed they were sticking out of their 
mouths.’* The Fish Reef lies about three miles off shore. 

In a subsequent letter from tho Bamc gentleman, he adds:—“ I have 
made enquiries about tlie sprats. Captain Liddlo (who has been fishing at 
Moeraki for the last fifteen years) says, they are there every year in any 
quantity, about the reefs a mile from the shore. They begin to appear 
about January, but are most plentiful in March and April. On two occa¬ 
sions during that period they came inshore, into Moeraki Bay, in dense 
masses, as they did also at Oamaru and Timaru. He could give me no 
information which way the shoal travols, as they seem to be all over the 
sea; and accounts for their going close inshore, sometimes in dense masses, 
to other fish pursuing them, 

“ Mr. Leggatt, who used to have the lauding service at Port Moeraki 
and is now in Christchurch, also knows the fish very woll and remembers his 
boys getting buckets full, left among the holes in the rooks by the ebb-tide, 
some four or five years ago. Captain Liddle says, that with a hoop-net, 
whieh he sinks a few feet at the stem of the boat and then throwing over 
some food, he can catch any quantity any year, There were plenty at 
Moeraki at the same time (May, 1882) these shoals were in Oamaru Bay, 
but they did not come close in the same.” 

Mr. Cosgrove writes me :— 11 It makes its appearance on the east coast 
of the Otago Peninsula in the month of November and remains off the 
coast of the South Island throughout the season, which is, so far as I 
can gather from searching enquiries and from personal observation* from 
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November to end of March. When first seen the shoal is usually travelling 
southward; still this is not invariably the case, as I have on one or two 
occasions seen it head towards the north. The direction in which the 
shoal is moving can at any time be ascertained by watching the movements 
of the mutton-birds ( Pujfinm tnstis). These birds follow the shoals in vast 
numbers, indeed I might say, in myriads. Bo great are their numbers that 
I have seen a portion of the surface of the water, several square acres in 
extent, literally black with them. 

44 The shoals pass and repass the coast between Ocean Beach and 
Bandfly Bay several times during the season, at a distance of from a 
qnarter of a mile to two miles from the shore, according to the state of the 
weather. Should the sea be very calm, with a gentle breeze from the land, 
they are almost suro to come inshore. 

“For many years in succession they came iu at Sandfly Bay, a beau¬ 
tiful spot at the foot of Mr. W. Robertson's property ; hut they have only 
twico visited that harbour during the last five years. When, howovor, the 
sprats do come in, either at this place or any other place along the coast, 
they come so close that all tho pools around are actually packed with them, 
and when the tide ebbs the silvory little creatures may be seon turning over 
on their backs in thousands dying from want of oxygen. 

41 Mr. W. Robertson informs me that the shoals have passed Bandfly 
every year siuce he settled there in 18fi(), and that in 1881 a shoal came in 
for a few minutes hut went out again, and passed nu towards the south. 

44 The shoals are sometimes followed by great numbers of red cod, barra- 
oouta, groper, and dogfish, and those again are followed by seals. When 
such is tho case, tho scene from the shore baffles description. On the out- 
.side of the shoal are terns, gulls, and mutton-birds, fighting and screaming 
over their prey; whilo boncatli are tho large fish above-mentioned driving 
the sprats towards the surface; aud added to the noise of birds and fish 
•you hear the sudden splash aud short bark of some three or four seals. Bo 
pressed have I seen a shoal, that several square yards of the fish were 
raised quite out of the water by the efforts of the sprats at the bottom to 
get out of the way of their enemies’ attacks from below. On one of those 
occasions I caught six large dogfish by moans of a large hook lashed to a 
long rod. As these fish lay struggling on the rocks, sprats came sliding 
and even jumping out of their mouths in groat numbers ! 

41 As an article of food the sprats are really excellent. When fried in 
olive oil they are deemed a luxury by the most epicurean. As to how they 
could be caught for market, when offshore, I dare not venture an opinion ; 
but when they are inshore, I can with confidence affirm, that they could be 
caught in great quantities with hand-nets alone. Indeed, so numerous are 
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they at these times, that a man standing on the rocks could lift them out 
of the shoal with a shovel. There are many other interesting facts which 
I have not mentioned here, but as you may already bo wearied I will con¬ 
clude, hoping you may be able, from these rough notes, to glean such 
information as you require.” 

My enquiries, before writing above paper, being confined to the fish¬ 
mongers in Dunedin—is the explanation of the difference as to the appear¬ 
ance of this fish on the coast betwoon my opening remarks and the notes 
just added. But the times known only to the fishmongers, are no doubt 
those when these fish come or are driven very closo inshore. As the great 
body keep seemingly well out from the beach, and as an article of food this 
herring is very good, it ought to be searched for and netted by the fishing- 
boats of our new Deep Sea Fishing Company. 


Art. XXIII.— Notes on the Picton Jlerrimj , Clupea pilchardus (0. sagax, 
Now Zealand form). By W. Arthur, O.E. 

[Read before the Otago Institute , 30 th January , 1883.] 

Plate XXXIV., fig. 2. 

This very interesting and excellent herring, although mentioned in the 
Catalogue of New Zealand Fishes, has not, so far as I can find, been 
figured and described from actual specimens.* With the object therefore of 
supplying this information I obtained recently (September, 1882) from 
Mr. A. G. Fell, of Picton, five fish newly caught at Picton, and known 
there as 44 Picton Herring.” Four of these I havo examined so far as I am 
capablo of so doing, and with tho following rosults. 

Specimen No. 1, plate XXXIV., figure 2, has a gently-curved dorsal 
outline, abdominal more deeply curved from the head backwards towards 
the ventral fin. Tolerably thick across the back, and not compressed 
laterally like tho New Zealand sprat. Head one-fiftl) of total longth of 
fish, triangular in outline laterally and transversely, the ridge of the skull 
flat, broad, and straight. Maxillary broad, curved, flat, and well rounded 

* According to Dr. Gttathor, New Zealand specimens are in the British Museum. 
Clupea sagax , Jenyns, was also identified from Otago specimens, and a figure of it repro¬ 
duced in the Gat. N.Z. Fishes, p. 1X0, pi. o. The same species was subsequently identified 
as the true Picton herring of commerce, of which the first-received specimens were the aua 
or herring-mullet (1. c. p. 114). C . eagax is the common pilchard of the Pacific, and is 
abundant on the Australian coasts under the name of maray. An interesting acoount of 
its migrations is given by the Hon. W. Mcl^eay, F.L.S., in the report of the Fisheries 
Commission of New South Wales,—Kn. 
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at posterior end, which roaches slightly beyond vertical line drawn from 
anterior margin of orbit. Mandible projocts a little beyond intermaxil¬ 
lary. Mouth, when fully open, has a gape of three-quarters to an inch. 
Opcroula all well defined, posterior margin nearly vortical and straight, five 
or six distinct stria? on preoperculum pointing to base of pectoral fin. Dia¬ 
meter of eye one-fifth length of head, pupil black, iriH olivo-yellow. This 
organ—tlio eye—is sunk with orbit about ono-ciglitli of an inch (or below 
the plane of the choek), and is protocted by a beautifully-trails]niront disc 
of apparently thickened skin, convex in form, extending half an inch 
m front of centro of oyo and threo-tonths of an inch behind the same 
point, and provided with a slit or opening directly over the centro of 
eye vertical in position and gibbous in form or spindle-shaped. This 
disc is evidently meant to protoct tho eye, and, at the same time, to 
compensate for the diminution in tho range of vision caused by the 
eye being sunk in the head. Fins small and delicate in structure, rays 
mostly soft or branohod. One dorsal fin only, situated exactly midway 
between snout and origin of middle or shortest rays in tail-fin, fourth 
ray longest. Ventral fin origin, in vortical line from eighth or middle ray 
of dorsal fin; tail-fin deeply forked, nearly bifurcate. The posterior ond 
of the anal fin is distinguished by a few long feathered rays much longer 
than those adjoining them in body of fin. Tho scales are large, irregularly 
rounded, transparent, and on exterior margin pectinate, also very tough, 
and not deciduous. Along the base of or parallel to base df tho dorsal, pec¬ 
toral, and ventral fins, rows of scales ore situated differing in form from the 
body-scales of tho fish, but resombling in shape those fins beside which they 
grow ; and on eaeh lobe of tho caudal fin on both sides are scales or skin¬ 
like plates, somowhat like the rospoetive lobes they are attached to. The 
other or body scales, besides possessing tho shape described above, are 
arranged in layers which overlap each other so as to leave a diamond pat¬ 
tern over the surface of the trunk of the fish. As in the pilchard of the 
English channel, described by Yarrell, a series of three-limbed scales, or 
rather dermo-hsemal plates or prooesses (for they are bony) exist along 
the outline of abdomen from the pectoral to the anal fin. These are as 
figured, are buried underneath the true scales, thoy diminish 
in sizo towards the tail, overlap each other, and are plaood 
with short end of mid portion pointing towards the tail. 

Looked at transversely they conform to the precise outline 
of that part of tho hfemal arch hero situated, viz,, the bot¬ 
tom. No lateral line visible on this specimen. In colour , 
indigo blue on back and hoad, shading off into grey on sides, and silvery 
white on belly, goneral aspect of body very silvery. There aro seven or 
14 
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eight dark spots Alongside, not vory woll defined, and many minute spots 
about month and shoulders. The scales under certain lights show a beau¬ 
tiful sheen or nacreous bistro as in the true British herring, the sidos of 
head the same. Dorsal and caudal fins dusky, other fins white in colour. 

Dimensions . —Weight, 5 oz.; total length, 10 in.; D. 1^ 6 ; 0. 4£; 1. d. of 
T., head, 2^ in. 

Fin rays.— D, 17 or 15*; P, 17 ; V, 8; A, 17 ; <\ 19$; Branch, r. 7. 
Lengths—D, in.; P, 1^; V, ; A, l-*/^ ; 0, l^j longest ray, 
shortest ray, 1^ sproad. 

Teeth .—None porceptiblo to the touch. 

Scales .—Lat. 1. 00; trans. 1. 12, largo and lustrous. Vert, and Pyl. c. 
not taken to avoid cutting up of specimen. 

Specimen No. 2. 

In extornal form and colouring this and the two following pilchards are 
exactly similar to No. 1 above described. 

Dimensions .— W. 5 J oz. ; L. 9$ in. ; D. 1 ^; G. 4J ; 1. d. ofT., ; oyc, , 4 0 ; 

head, 2. 

Fin rays .— D, 16» ; P, 18; V, 8; A, 17 ; 0, 19$ ; B, 7 ; Vertb., 49. 
Lengths—D, 1^; P, 1^; V, fa ; A, 1; C, spread 2 in. 

Teeth .—None percoptiblo to touch on mouth or tongue, but a slight # 
roughness on mandible. 

Contents of stomach .—Stomach siphon-shaped, and containing a largo 
quantity of brown minute granules. Coating of stomach arranged in 
narrow parallel ridges of fine texture, and of a dark pink colour. Sac or 
thin covering (duodenum) also full of granules. Intostino long, curved, 
and full of darker substanco like granules. Air-bladder silvery, othor 
viscera too much docayed for examination. 

Specimen No, 3. 

Dimensions .—W. 8J oz.; L. 9$y; D. ljfc; G. 4£; 1. d. of T., ; head, 2; 

eye, rir. 

Fin rays.— D, 17 or 15* ; P, 17; V, 8; A, 17; 0,19f; B, 7; Vertb., 48. 
Lengths—D, 1 in.; P, 1^,; V, ^ ; A, 1; C, spread 1^. 

Teeth .—None perceptible to touch, but slight roughness on mandible. 

Contents of stomach . — Same as in previous specimen. Air-bladder 
silvery. Pyl. c®c., 100. 

Specimen No. 4. 

Dimensions .—W. 8 oz.; L. 9 in.; D. 1&; G. 4; 1. d. of T„ ; head, 2; 
eyo, A* 

Fin rays,— D, 17 or 15*; P, 18; V, 8; A, 19; C, 19f; Branch., r. 7. 
Length?—D, 1 in.; P, 1& ; V, ft ; A, ft ; 0, spread lft. Vertb., 48, 
but doubtful as bones got separated after boiling. 
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Teeth .—None perceptible to touch, but mandible rough. 

Contents of nttmnch.—HLw** of brown granules same at* in No. 2 and 8. 
Air-bladder silvery. Pyl. ctoc., 09, but so much decayed ftB to be doubtful. 

In April last, a fish caught at Otago Hoads was given by Mr. Jewif, 
fishmonger, Dunodin, to Mr. llugli Maclean, who, on having it cooked and 
oaten, was of opinion that it was a real herring. I did not see it, and it is 
impossible now to doeido its species, only that I understand the fishmonger 
called it a Picton herring, which it probably was. However, on the 20tli 
Novembor, 1882,1 got possession of an undoubted Picton barring from Mr. 
Maclean, and which had been taken in Otago Harbour; and the following 
is a description of it:— 

In form, fusiform, dorsal outline nearly straight, belly curved from 
mouth to vontral fin deeply; head triangular m profile and transversely, 
intoiorbital space straight, broad and flat; fine striie on operculum pointing 
to origin of pectoral fin, oporculu same as in nbovo specimens; mouth 
Hinall and opening to three-quarters of an inch ; maxillary fine, curvod and 
with circular end ; mandible projects slightly ; eye ijr$ inch in diameter and 
situated close to ridge or intoiorbital space, pupil bluo, iris yollow, 
depressed in cavity of orbit, transparent covering disc same as in specimen 
No. 1., only tho opening or slit was much wider being equal to half diamoter 
of oye. Fins fine, clear and delicately formed, dorsal and pectoral finely 
pointed; origin of ventral at vertical from baso of eighth dorsal ray ; 
caudal or tail-fin very much forked and having four feeales as in above 
examples. No serrature of abdominal outline, but bony scalos present or 
dermo-lncmal processes under true scales as figured above, overlapping and 
having short end pointing tailwise from pootoral to anal fin. No lateral 
line visible, but eight distinct bands parallel to axis of fish from gill open¬ 
ings to base of caudal, blue in colour along back and more or less distinctly 
spotted with marks of an indigo hue ; those towards the belly lighter and 
greenish in colour, but without spots. In colour , hack an indigo, sidos and 
belly white, but the whole with a covering of silvery scales, nacreous under 
certain lights. 

Dimensions.— W. 2£ os*.; L. in.; D. l^j; 0. 8$j; 1. d. of T. t ; 
head, l^j. 

Fin rays.—I) 9 18 or 165; P, 17; V,8; A, 17; 0,19; Br.,7. Lengths— 
1), 1*; P, 1; V, A; A, &; 0, long ray, 1A. »•*•. A» spread, 1 A- 

Teeth. —None peroeptible to touch about tho mouth anywhere. 

Soalet. —Lat. 1. 60; trans. 1.12; largo and irregularly rounded, over¬ 
lapping. 

Vert. —86, but inoomploto owing to some getting astray before examina¬ 
tion, and so lost. 
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Contents of Stomach, —Walls of abdominal cavity black in colour. 
Stomach siphonal, and containing mass of brown granules. Intestine 
full of olivo-coloured softer matter. Pyl. case., 59; but, as these are 
small and delicate, and I used considerable pressure with back of knife 
in removing fatty matters to facilitate counting, I may possibly have 
removed a number without being aware of it. When cooked this pilchard 
was most excellent to eat. In* several smoked specimens of this fish as sold 
in the Dunedin market I found, so far as possible to make thorn out, all 
the marks correspond with those of fresh specimens above described. 
Form of the head and gill-covers, stria?, position of ventral fin, fin-rays, all 
agree—the vertebras in two oxamplos numbering 50 each; but outline of 
abdomen was distinctly serrated or marked by raised scales, due probably 
to projection of dermo-hromal plates after curing. 

A comparison of our New Zealand pilchard or Pictou herring with 
YiirrelTs account of the English form shows such a close relationship as 
almost amounts to identity of species. It is also very interesting to notice 
how well designed certain parts aro to fulfil their special functions, as the 
transparent jelly-like disc or covering for the eye. The eye boing well sunk 
in the orbit beneath the plane of tho chock its range of vision would be vory 
limited were the orbit not likewise sunk. This being so it is also necessary 
that the surrounding orbital bones should bo gradually curved in to the 
depressed eye. This secures range, provision for which over tho ante- 
orbital bone is groater than over post-orbital, showing that tho fish 
needs to see more ahead than behind. Then covering the eye is the disc 
I have mentioned, protecting the eye from injury, while it permits free 
vision by its transparency, with direct vision in front of fish by refrac¬ 
tion, and by its form and bulk giving symmetry and completeness to 
the adjoining parts. From tho difference in width of openings or slits 
between the first set of fish examined and the last one, I should expect 
that theso fish have the power of opening and dosing the slit at 
pleasure. 

I have stated that the scales are tough and non-deciduous, and may add 
that they are so wonderfully overlapped and wedgod together as to form an 
outer covering or coat of mail completely surrounding the trunk of tho fish. 
This protection is a very obvious part of the design, for the bones of the 
skeleton are extremely fine and seem unequal (unassisted) to carrying the 
fleshy parts of the body. The abdomen in particular is a most delicate 
part, and was more or loss injured in the fresh specimens examined by me, 
a characteristic which I found extending to the viscera also, to the preven¬ 
tion of my searches in that direction to some extent. And here again the 
perfection of design appears, for along the abdominal outline where the 
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hromal arclys weakest, it has completeness and strongtli given to it both 
longitudinally and transversely by those locked and overlapping bony scales 
or plates which I call dermo-hcemal processes. 

As to tho habits of tho Picton herring, I am also indebted to Mr. Pell for 
collecting for mo tho following particulars:—“Tho fish is found all round 
Queen Charlotte Hound, and also tho adjoining Pelorus, but is only caught 
horo (Picton). Generally it is believod that they do not extond outside, but 
my half-caste fisherman maintains that if sought for properly they would be 
found all round Nelson waters (Blind Bay) and in the straits. Thoy are 
not easy fish to find, unless they are rushing on the surfaco, which is not 
often, and is a most peculiar sight. My own idoa is that they will bo found 
to extend much further to the south, but not into tho warmer water north. 
These herrings oro in Qucon Charlotte Sound during the whole year, but 
only come into tho shallow bays during winter. At that time of the year 
thoy keop togothor in largo shoals, but in summer timo they koep more 
apart, and are sometimes caught then, though rather hard to find. No 
systematic fishing goes on during summor. The fish prefer coldor water, 
and thus leave the shallow bays whon spring sets in. 

“ They spawn during summer, are always very full of roo about Christ 
mas timo, and then keep in small shoals. 

“As to tho probable numbors visiting the Sound it is difficult to say, but 
four smoke-houses wore kept going fill last winter. Tho hauls made average 
one and a half to two tons, but at times ten tons have been landed. 

“ As an article of food it is, when fresh, exceedingly good friod. The 
samo fish smoked is sold as Picton herring. The fishormen here havo 
very poor appliances and are not skilled at all in curing, and I am suro the 
system is capable of improvement.** 


Art. XXIV .—On two new Planariam from Auckland Harbour . 

By T. P. Cheeseman, F.L.S. 

\Reatl before the Auckland Institute , 27 th September , 1882.] 

1. Thysanozoon aucklandica , n. sp. 

Body thin, depressed; margin amplo, with numerous irregular folds and 
puckers. Upper surfaco wholly oovored with largo mobile olavate papilla*. 
Colour varying from dark ashy-brown to light grey, marbled or shaded with 
paler streaks, sometimes reddish-brown ; undor-surface an opaque greyish- 
white, the gastro-vascular canals showing through of a chalky-white colour. 
Hoad indistinct. Tentacles two, formed by mere folds of tho anterior 
margin “of the body. Eye-specks about 75, forming a crescentic patch in 
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an open apace between the tentacles, or sometimes brokon up into two 
separate patches. The colour of the papilla is usually a dark grey or 
brown with two or three opaque white specks. Length, 1-2 inches; 
breadth, |-1 inch, 

Common under stones near low-water mark in Auckland Harbour. 

2. Isptoplona (') brunnea , n. sp. 

Body oblong, thin, flat, depressed, smooth, and even; margin ample, 
entire. Colour of the upper surface a chocolate- or reddish-brown, sprinkled 
and streaked with minute darker specks; under surface much paler, the 
dendritic gastro-vascular canals showing through. No distinct head or 
tentacles. Eye-specks very numerous, minute, placed in a row just within 
the margin all round the anterior portion of the body. Total length, 1-2 
inches ; breadth, 4-1 inch. 

Common under stones in muddy places in Auckland Harbour. 

The position of the eye-specks does not at all agree with Stimpson's 
definition of I,eptoplana givon in the Proceedings of tho Academy of Sciences, 
Philadelphia, 1857, p. 21; but at present I do not know a better genus in 
which to place it. 


Airr. XXV.— Notes on a Skeleton of Megaptcra lalandii (novavzoalandia?), 
Gray. By Prof. Julius von Haast, Tli.D., F.lt.S. 

{Head before the Philosophical Institute of Canterbury , C>th April , 1S82.] 

The Canterbury Museum possesses a skoloton of this whale, caught on May 
Oth, 1875, in Akaroa Harbour. The animal, a female, wras accompanied 
by her calf. This was also killed, but unfortunately I heard of it loo late 
for recovering its skeleton. Hitherto, as far as I am aware, no complete 
skeleton of this spccios had been obtained in New Zealand, although con¬ 
siderable portions of it aro preserved in several museums in tho Colony. 
The Now Zealand species was established by the late Dr. Gray from an 
carboue alone; but Dr. Hector, after having compared the skull of our 
Megaptera with that of the Cape of Good Hope in the Paris Museum, states 
that tho animals belong both to the same species.* With this conclusion 1 
fully agree, because, after comparing carefully the different parts of the 
Canterbury Museum specimen, with those described and figured in the 
Ostfographie des C4tac4es by Van Beneden and Gervsis, no distinctive 
features of sufficient importance could be found to separate the Now Zea¬ 
land humpback whale from that occurring at the Cape, As the specimen 
under review had already been cut up before I became aware of its capture, 
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no measurement of the animal in the flesh could bo taken. Allowing for 
the iutorcartilage of the vertebra, the animal had probably a total length 
of 80 feet. Tho skull measures 7 feot 8 inches in length, with a greatest 
width across tho ossa zygomatica of 5 foot. 

The animal was evidently a young ono, all tho plates of the vertebra? 
and tho epiphyses of both extremities of the pectoral limb being still 
unnnchylosed. I counted 818 plates of baleen on each side of the jaw. 

It is short, has the usual falcato form, is of a uniform black colour, and 
is edged with thick bristles. Beginning at tho gape it increases rajudly in 
size, so that the sixtieth plate is 4| iuchos broad at the base, and IB J inclios 
long, with a longtli of the bristles at the tip of 2 inches. This size it 
maintains for about 150 plates till to the hundredth plate from the snout, 
when it begins to diminish in size, so that at the sixtieth plate it is only 10 
iuchos high and 8J iuchos broad at the base. It still continues to become 
gradually smaller till tho twentieth plate is roached, when it rapidly 
decreases in size. Tho number of vertebra? of which tlio 7 cervical 
are all free is—7 corvical, 18 dorsal, 10 lumbar, 21 caudal; total 51. 
We possess, however, 10 caudal vertobrn? only, the two last, and, accord¬ 
ing to my informant, very small vertebra' having boon lost during the 
transmission of tho skeleton. There are only 18 dorsal vertebra instead 
of 14, as usually occurring in thorn, but I am certain that ono pair of riba 
is neither wanting nor could I find any articulation on the twenty-first or 
first lumbar vertebra, which in overy respect resombled the following or 
second lumbar. Van Beueden and Gervais, on page 127 of their “ Osteo- 
graphie des C<Stac6o8, ,, state, when speaking of the northern humpback, 
Merjaptera boosts, “II y a des squelettes ft, troize cdtes, inais Ton peut 
fmpposcr, qu'il y a une qui manque.” In viow of the occurrence of a 
similar deficiency in the humpback of tho southern hemisphere where 
according to the same authors the number of the dorsal vertebra is 14, the 
same as in M. boop» 9 wo have to admit that tho number varies between 
18 and 14. The number of lumbar vertebra is given as 0. However, I 
failed to find in the tenth or following vertebra, which ought to be taken ns 
the first caudal, any sign of a hypapoph^bis for the articulation of tho first 
chevron bone; it resembled in this respect entirely the foregoing ninth 
lumbar. The spooe for this articulation in tho next or eleventh vertebra is 
marked so very slightly, that I once thought it might also be added to tho 
lumbers. In that case thore would have been 11 lumbars and 20 caudal 
vertebra. Lilljeborg in his exhaustive memoir on tho Scandinavian 
Oetacea published by the Bay Society amongst the memoirs on the Cetacea, 
states that Megaptera hoop* has 11 lumbo-s&oral and 21 caudal vertebra. 
He has probably experienced the same difficulty as I had to distinguish 
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between tho last lumbar and first caudal. It may, however, be possiblo 
that the first chevron bones are so very rudimentary that they were not 
secured at the time, in both instances, and that moreover they do not articu¬ 
late with the posterior lower surface of the vertebra in question. Van 
Beneden and Gervais state that the spinal processes augment in hoight 
along the vertebral column to tho first lumbar vertebra in M. hoops. No 
information is offered on this point in their description of tho skeleton of 
M. lalandii . 1 found in the New Zealand specimen that the spinal pro¬ 
cesses continue rising up to the third lumbar, which is lit inches high, the 
first being 10} inches and the second 11 inches. 

Tho sternum, a rather thickish bone, is 
9} inches high and 9 inches broad. It is 
rounded at tho top and pointed below. 
One well-marked articulation exists on 
each side for the attachment of the rib. 
1 have added a drawing (the inner side of 
the bono) in illustration. 

The sternum of M&japtcra on pi. ix. of 
Van Bcncdeu s and Gervais* work varies 
very much from ours, as it is more in the 
form of a horseshoe, with*its frontal part downwards, so that the open side 
is at the top. 

The scapula, of which a correct draw¬ 
ing of that of the left side also accom¬ 
panies these notes, measures 29j inches 
in breadth by 21£ inches in height. It 
does not possess the character of the 
scapula figured by Van Beneden and 
Gervais on page 188 of their previously- 
cited work, where a well-marked acro¬ 
mion is existing. 

Our specimen, although not totally 
devoid of this character in tho northern Megaptera, shows this only in a 
very rudimontary degree. The spot whence the acromion starts in tho 
Balamidte is only very slightly swollen, so that a small curve is marked on 
the outline of the bone. There is no sign of a coracoid. 

The drawing of the scapula on plate ix. of the atlas belonging to the 
same work is however more in accordance with the bone of the New Zea¬ 
land specimen. 
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Art. XXVI.— Description of a new Sjtecies of yEolis. By T. W. Kirk, 
Assistant in the Colonial Museum. 

[Head before the Wellington Philosophical Society , 9th December , 1882.1 
The beautiful little Animal described below was collected at Napier by Mr. 
A. Hamilton, of Potane. Mr. Hamilton kindly forwarded specimens both 
in glycerino and spirit, so that the bright colourings are to a largo oxtont 
prosorvod. 1 am also indebted to him for notes of colours, etc., taken from 
living specimens. The accompanying iigurcs of the animal are natural size. 

JEolis, Cur. 

Animal ovate; dorsal tentacles smooth, oval, slender; papilhn simple, 
cylindrical, numerous, depressed, and imbricated; mouth with a horny 
upper jaw, consisting of two lateral platos united above by a ligament; 
foot narrow; tongue with a single series of curved, pectinated teeth; 
spawn of numerous waved coils. 

sEolis gracilis, sp. nov. 

Body small; tail sharply pointed, (tills as long as greatest width of 
the body, papillose, crowded, but placed in three tolerably distinct groups 
on each side of a broad clear line running from the base of the tentacles 
to the tip of the tail; oral tentacles subulate, rather distant, about twice 
as long as the greatest width of the animal. Tentacles approximate, about 
half as long as the oral tentacles. Foot expanded, produced in front, 
margin thin, slightly puckered. 

Colour—body and foot pale pink; tentacles and gills bright rod pro¬ 
minently tipped with white. 

Longth, ‘9 of an inch. 

ilab. —On Ulva , Napier (collected by Mr. A. Hamilton). 
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Art. XXVII.— Description of a new Dipterous Insect . By G. Vkrnon Hudson. 

Communicated by T. W. Kirk. 

[Read before the Wellington Philosophical Society, Oth December, 1882.] 

This species is parasitic in the common magpio moth ( \yrhnera annulata) ; 
it makes its wny out of the insoct when in pupa by boring a liolo in tho 
hard shell boforo turning ; the pupa of tho fly is dark-brown, with scarcely 
any trace of articulations; it romains in that state about Rix weeks. 

Nemonra nyrtmerianus , sp. nov. 

Body black with numerous black hairs and bristles; head with a broad 
longitudinal furrow between the ocelli oxtending downwnrds towards the 
base of tho antennas covered sparingly all over with black bristles. Eyes, 
reddish-brown, with a slight golden pubescence. Proboscis black, slender, 

covered at the tip with tawny 
bristles; palpi deep black, with 
one or two short hairs. An- 
tenmr less than tbreo-fourths 
the length of the face, jet-black 
throughout, destitute of hairs, 
third joint about twice the length 
of the first and second together. 
Style black. Thorax dull black, 
with many long black bristles 
round the sides and beneath. Scutellum dull ferruginous, darker towards 
the mesonotum, armod with several long spines at tho sides. Abdomen 
oval, broader than the thorax and about ns long, black with faint bluish 
reflections; along tho anterior margin of the segments there are indistinct 
grey bands, which are crossed by a similar one runniug down the middle 
of tho abdomen, the whole of which is covered with shallow black punctures, 
out of which short hairs rise; long bristlos arc present on the posterior 
margins of the abdominal segments in tho centre and sparingly on the sides, 
becoming vory numorons towards the apex. Legs rather long and slender, 
black, the tibia) fuscous, clothed with short bristles; foot-cushions small, 
light-brown. Wings hyaline, clouded with tawny towards tho base; ribs 
black, bocoming brownish towards the base. Scales pearly-white, sub¬ 
opaque. 

Length, 8 lines. Expanse of wings, 5} lines. 
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Art. XXV11I.— On the Gravid Uterus of Mustelus antarcticus. 

By T. Jeffery Parker, B.Sc. 

[Read before the Otago Institute , 31if October, 1882.] 

Plate XXX. 

The viviparous dog-fish Mustelus in remarkable for the fact that in one of its 
species, M, leris of the northern seas, a vascular connection is established 
between tho foetus and the mother by the yolk-sac of the former entering 
into close contact with the wall of the uterus, and thus forming an “nm 
bilical placenta.” This arrangement becomes nil the more remarkable from 
tho circumstance that in tho other species of tho genus no such connection 
obtains. 

In Gunther’s “ Catalogue of Fishos,” as well as in his more recent 
work, 44 The Study of Fishos,” tho common southern Mustelus, M . ant - 
arcticus , is merely said to be, like AT. vuhjmis and other northern forms, 
dovoid of an umbilical placenta, from which one would naturally expect to 
find tho foot uses lying freely in tho uteuuo cavity, ns in other viviparous 
sharks—e.g., Snjwnm or Acanthias. 1 was thoroforo considerably surprised 
to find, on dissecting a gravid fornnlo of M. antarcticus a week or two since, 
that tho relations between tho mother and the ftptus were nothing like so 
simple as I had expected, but that, just as the Mantel us leris furnishes a 
sort of foreshadowing of the true placenta of mammals, ho M. antarcticus is 
provided with membranes which, although formed from the maternal and 
not from tho foetal tissuos, foreshadow in a remarkable manner the chorion 
and the amnion. 

The specimen referred to, and otliors dissected subsequently, were evi¬ 
dently near delivery, since the fcotuscs (boo fig. 1) wore large and perfectly 
formed, and their yolk-sacs ( yk . *) wero reduced to the Bize of a small pea. 
On opening the abdomen the uteri wore at once noticeable from tlicir great 
transparency and extromo tenseness: the ftptusos could bo plainly soph 
through their walls, and the uteri thomsolvOb hod the appoarance of being 
distendod with fluid. By squeezing the uterus from the outside ouch foetus 
could bo only very slightly displaced ; it was evident that they were con¬ 
fined in some way, but not by actual attachment to the uterus. 

The explanation of these appeal ances was at once evident on oponiug the 
uterus. Each foetus was thou seen to bo enclosed in a separate compart¬ 
ment, filled with acolourlosH fluid, in which it floated freely. Tho partition 
walls between adjacent comportments are evidently qnito impervious, so 
that there was no communication between thorn, nor betwcon tho anterior 
oompartment and the cavity of tho Fallopian tube (fig. 1,/i.r.) or the posterior 
compartment and the cloaca. 
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Each foetus lay coiled up in its compartment (fig. 1), some part of its 
body, in many cases, pushing one of the partition walls and causing it to 
bulge out into the adjacent compartmont. In the specimon figured, for 
instanco, tho head of foetus n encroaches upon compartmont a; the 
trunk of o encroaches upon compartmont h, and its head upon f. Tho 
foetuses are thus packed as closely as if they wore not enclosod in separate 
chambers. 

In the specimen figured there wove eight foetuses in tho uterus, but the 
usual number seems to bo five. In some cases one foetus was considerably 
loss developed than tho rest: this is the cuho with a in iig. 1 * in one 
instance there was in the anterior end of tho oviduct a mass of yolk, evi¬ 
dently an egg which had undergone no development. 

The prociso anatomical relations are as follows:—The wall of the 
uterus, as mentioned above, is very thin: it consists of an outer poritoneal 
investment (fig. 2, p), thon of a romarkably thin muscular layer (w), and 
finally of the mucous membrane (m.m.). The latter is produced into a 
series of reduplications which extend across the cavity to tho opposite wall, 
and in this way the foetal compartments are formed. 

From this it is evident that the outer walls of tho foetal compartments 
are simply portions of the uterine walls, and are lined with epithelium, but 
that the party walls (ps. eh.) consist of mucous membrane only, covered 
with epithelium on both sides. The mucous membrane has a yellowish 
colour, is raised on its free surface into numerous folds, and is abundantly 
supplied with blood-vessols, so that each foetus is surrounded with a 
vascular membrane. 

From the inner surface of the mucous membrane, a thin oolourloss 
transparent non-vascular layor (fig. 2, ps. ant.) can be readily dissocted off. 
From the relations of the mucous membrane, as just described, it follows 
that tins non-vascular membrane must occur in tho form of a Berios of 
dosed sacs, forming tho actual lining of the several compartments. 

As a consequent of this arrangement, when the peritoneal and muscular 
layers of the utorus are stripped off—whioh can bo done with great ease— 
and tho Fallopian tube and cloacal end of the uterus removed, the mucous 
mombrane of the utorus proper is obtained in the form of a single perfectly 
closed boo, but on removing the mucous membrane itself, a number of 
closed sacs are obtained, each enclosing a foetus with the surrounding fluid, 
and consisting of the non-vasoular membrane just described. 

It will be seen at onoe that the transparent non-vascular sac in which 
each foetus is directly enclosed, has the same general relation to the foetus 
as tho amnion of Sauropsida and Mammalia, from which it differs in being 
a product, not of the foetal but of the maternal tissues. I propose, there- 
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fore, to call it tho pseud-amnion .* The fluid it contains and in which the 
footus floats is evidently a serous fluid, and, having the same relations to 
tho foetus as the amniotio fluid of tho higher Vortobrata, may be called the 
pseml-amniotie fluid, 

Tho outer or vasculan layer of each compartment, formed by tho 
mucous membrano proper, contains tho blood-vossels from which the foetus 
derives its supply of oxygon: it is therefore roughly analogous to the chorion 
of mammals, and may bo called tho pseudo-chorion . 

As regards tho histology of the membranes, the most important fact is 
that the pseud-amnwn is a true cuticle: it is quite structureless, and is in 
close contact with the free surface of tho mucous mombrane, from the epi¬ 
thelium of which it is evidently formod as a cuticular secretion. 

As all the specimens I have hitherto examined have boon in approxi¬ 
mately tho same stage of pregnancy, I have boon unable to make any 
observations on tho mode of formation of those remarkablo membranes: 
one would bo disposed to think, however, from thoir final disposition, that 
tho investment of each impregnated ovum is formed in much tho same way 
as the human decidua rejte.ru . 

The pseud-amnioiU - fluid is colourless, transparent, and very slightly 
opalescent. Treated with nitric acid, it gives no traco of the xanthoproteic 
reaction, and may therefore bo assumod to contain not more than tho merest 
trace of proteids. Boilod with nitric acid, it gradually assumes a very dark- 
brown colour. Evaporated to a small bulk and treated with nitric acid, it 
gives an abundant crop of crystals of urea nit rata , so that it must contain a 
considerable quantity of urea, indicating an active renal secretion on the 
part of the footus. Evaporated to a third of its bulk and treated with 
hydrochloric acid, it assumes a pink colour, which gradually doopons into 
dark brownish-red, and deposits a fine pulvorulent procipitalo of a deep 
brown colour. Examined under tho microscope this deposit shows no trace 
of urio acid crystal, and appoars to consist entirely of fine amorphous 
granules, I can form no coujocture as to its nature. 

From the arrangement of the footal membrane of Mustdvs antarcticus , it 
is certain that both jaeud-amnion and pseudo-chorion are ruptured at 
hirth, and from this condition at the end of pregnancy, I feel sure that they 
are entirely thrown off,—in other words that they form a true decidua. From 
the extraordinary thinness of the muscular layer of the uterus, it is certain 
that it ean be of little or no use in the expulsion of the foetuses : it would 
seem that they must simply swim into the world, birth being duo to the 
activity not of the mothers but of the offspring. 

* There is hardly likely to bo any confusion between this psoud-omnion and the 
so-called “ false amnion ” of Anmtota . 
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EXPLANATION OF PLATE XXX. 

Fig. 1. Uterus of Mustelu* antarcticus, with the several foetal compartments opened from 
the ventral side (} liat. size). 

A—H, the eight ftotal compartments, with br, branchial aperture, 

their contained foetuses. c t caudal fin. 

e. f partition between compartments E and <1. 1, d, 2, first and second dorsal 

F, pushed into F by tail of fatua E. fins. 

f. g , partition bptween F and G, pushed into e, eye. 

F by head of G. JU, Fallopian tube, 

p.h, partition between G and if, pushed into in, mouth. 

G by head of H. na, nostril. 

g'.h partition between O and H, pushed into pc, pectoral fin. 

H by trunk of G. pv, pelvic fin. 

yk, s, yolk-sac. 

Fig. 2. Diagrammatic vertical section of the same to show the relations of the fatal 
membranos to the uterine walls. 

A—P, four fatal compartments 

/. f, Fallopian tube. ps. am , pseud-amnion, 

ro, muscular layer ps. ch % pseudo-chorion. 

m. i/i, mucous membrane, 
p, peritoneaHnvestinent. 


Art. XXIX. — Notes on the Anatomy and Embryology of Scymnus liohia. 

By T Jeffery Parker, B.Sc. 

[Read before the Otago Institute , 16th August , 1882.] 

Plates XXXI. and XXXII. 

The shark Scymnus lichia is stated by Gunther* to bo confined to tho Medi¬ 
terranean and neighbouring parts of the Atlantic: its range must now, 
however, be extended to include the South Pacific, since the specimen from 
which the following notes were made was caught off Pilot Beach, near the 
Otago Heads, by Coxswain Milne, who immediately sent it, fresh and 
uninjured, to the museum. It would be of great advantage to zoology if 
Mr. Milne’s example were followed by others enjoying similar opportunities. 

Scymnus lichia must, tliereforo, be added to the list of marino fishes in¬ 
habiting both the Northern and the Southern Oceans, a list which includes 
the porbeagle (Lamna comubica ), the piked dog-fish ( Acanthias vulgaris), the 
frost-fish (Ispulopus caudatus ), the John Dory (Zeus faber ), and several 
other well-known fishes. 

As Scymnus has not previously been included in the New Zealand fauna, 
I will quote Dr. Gunther’s diagnosis of the family and genus. 

* 11 Catalogue of Fishes,” vol. viii., p. 426, and 11 Study of Fishes,” p. 882. 
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“ Family SPINAOUXE. 

“ No membrana nictitans: two dorsal fins, no anal: month bat slightly 
archod: a long deep straight oblicpie groove on each side of tho mouth: 
spiracles present: gill openings narrow : pectoral fins not notched at tlioir 
origin. 

“ Oomis Scymnus. 

“ Two short dorsal fins without spine, tho first at a considerable 
distauce from tho ventrals ; dermal productions uniformly small; nostrils 
at extremity of snout; upper teeth small, pointed ; lower much larger, 
ddatod, erect, triangular, not very numorous : spiracles wide.'* 

Only species, S. lichia. 

1. External characters (fig. 15). 

Tho colour of tho specimen is uniform dark brown and has been quito 
unaltered by the preparation of tho skin for stuffing. 

The head is flattened and tho snout very blunt, with tho nostrils (mi) 
near but not at its extremity : oach nostril is guarded by a cutauoous flap 
on its inner side. The eyes (e) are large, and when fresh wore remarkably 
beautiful, owing to the fact that the pupil was greatly dilated, allowing tho 
silvery tapetum to bo soon through the humours, producing a delicate 
greenish shimmer. There arc 19 lowor teeth. 

Tho body is markedly constricted a little behind the mouth, producing a 
sort of imperfect nock ; thcro is then a groat increase of girth in the region 
of the Bhoulder-girdle, from the pectoral (pc) to the pelvic (pr) fins tho 
circumference is tolerably uuiform. 

As to the fins, the small size of the pectorals is noticeable, and the 
pelvics present a character, apparently not heretofore noticed, which appears 
to me of some morphological importance. This is a low ridgo ( l.r ) extending 
forwards for some 0 or 8 inches from the anterior border of each pelvic fin, 
ascending somewhat as it goes. I think thore can be no doubt that this is 
to be looked upon as a retention in the adult of tho ridgo which, as Balfour 
has shown, connects tho pectoral and pelvic fins in the solaohian ombryo. 
On the lateral fin thoory of the limbs, this ridge must thoreforo be considered 
as a rudimentary structure of considerable interest. 

Within the lips of the oloaca is a well-marked pair of abdominal pores 
(fig. 1, ah.p), which communioato with tho abdominal cavity. The lateral 
line (fig. 15, l.J) is very obvious. 

2. Alimentary organs . 

The stomach consists, as usual in Selachians, of a wide cardiac portion 
(fig. 1-8, od. st) of but slightly greater diametor than tho gullet, and of a 
small tubular recurrent pyloric portion {py, st) ; the latter is unusually 
shovt f so that the anterior end of the intestine projects but slightly in front 
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of the posterior end of the stomach, and the whole alimentary canal appears 
like an almost simple narrow tube greatly exceeded in calibre by the oviducts. 

The intestine has a well-marked duodenal section or bursa Entiana (b.e) 
into the left lateral wall of which the stomach opens by a small pylorus 
(py) guarded by a well-marked annular pyloric valve. Tho rest of the in¬ 
testine is somewhat narrower than the stomach, and of tolerably uniform 
diameter except at its posterior end, where it narrows considerably before 
entering the cloaca; with the dorsal wall of this posterior portion or rectum 
(r) is connected the large rectal gland (r. gl). 

The stomach is supported by a mesogaster attached along the anterior 
two-thirds of its dorsal sido: tho intestine is free save for a mesorectum 
attached to the rectal gland, and to the dorsal wall of the rectum posterior 
to that structure. 

The spiral valve (*jkv) is the most perfect apparatus of the kind I 
have yet oxamined. It belongs to what I have elsewhere* doHcribed as 
“ type C,” that is, the width of the valve is greater than the semi-diameter 
of the gut, and the plane of any part of it is inclined, from its attachment 
to the intestinal wall, forwards or towards the duodenal end. There aro 
twenty-sevon turns to the valve, the total length of the intestine being 
inches. The muscular wall of the intestine (to) is greatly thickened, the 
thickening being often especially well marked botween the turns of the 
spiral valve. Thus the absorbent surface of the mucous membrane is 
furthor increased, an additional obstacle is offered to the passage of the 
intestinal contents, and groat muscular power is obtained for their propul¬ 
sion towards the cloaca. This great development of tho intestinal muscu¬ 
lature is an exaggeration of what I described, in the paper just referred to, 
iu ScylUum canicula . 

The liver (fig. 1, Ir) is of immense size, its two lobes reaching quite to 
the posterior end of the abdominal cavity; it weighed 9 lbs. in the fresh 
state. There is no gall-bladder; the wide bile-duct (figs. 2 and 8, b . d) 
passes from the liver in the gastro-hepatio omentum (fig. 1, g.h.o) to the 
right side of the stomach, and then proceeds directly backwards to open 
into the anterior wall of the bursa Entiana (fig, 2). 

The pancreas (figs. 1 and 2, pn ) consists of two lobes: one (fig. 2, pn) 
closoly applied to the ventral surface of the intestine, just beyond the bum 
Entiana; tho other ( pn' ) passing backwards and outwards to tho left side of 
the spleen (spl) 9 and surrounding the right mesenteric vein (r.m.v). The 
spleen (spl) is large, compact, scarody at all lobnlated, and very distensible, 
swelling to two or three times its orginal size when injected through the 
arteries. 

* On the Intestinal Spiral Yalta in the genus Kais,” Trans. EooL Boo., voi. xl, pt. 3, 
1880, p. 49 
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8. Circulatory organs . 

The heart is comparatively small, not more than half tho size of that of 
a porbeagle (Lamna cornul>ica ), a few inches longer than the specimen under 
consideration; this is probably correlated with the small size of the pec¬ 
toral fins. Owing to various unfavourable circumstances—the chief of 
which was tho necessity of preserving the skin uninjured for stuffing—I was 
unable to make a thorough examination of tho arteries and veins, and have 
therefore but few observations to record. 

Tho blood-supply of the alimentary canal presents some points of in¬ 
terest. As a general rule tlie splanchnic arteries consist of two of ahont 
equal size, tho ccpliac and the anterior mesenteric springing close together 
from the dorsal aorta and supplying between thorn the greater part of tho 
canal as well as tho liver, pancreas, and spleen, and of a small posterior 
mesenteric supplying the rectum. 

In Vcymmti s\ ou the oilier hand, there is only a single main artery, tho 
eadinc (figs. 2 nnd 8 , com)* which bonds off a hepatic branch, and runs 
haekwaids along the right side of the stomach, parallel to the bile-duct aud 
portal vein, supplying the loft side of tho stomach as it goes; it then passes 
to the dorsal side of the bursa Eutiaua, and curves round the latter to reach 
the ventral aspect of tho intestine ; forming theu tho duodenal artery ( du . a) 
which takes a spiral courso round the ventral and left sides of tho gut, send¬ 
ing off transverse branches to its walls, as woll as tlio intra-intostinol 
artery prosontly to bo described. Tho coeliao also gives off, near the 
pylorus, a small left gastric artory ( 7 . a), which curves round tho posterior 
border of the stomach, and then passes straight forward along its left sido. 

Tho rost of the alimentary canal is supplied by no less than three rnoseu- 
toric arteries, an anterior (fig. 8 , a . w. u), a middlo (m. m, a) y and a posterior 
(p. m. a ); all are small arterios proceeding straight from the dorsal aorta to 
the right side of tlio intestine, and forming botween them a longitudinal 
vessel, which ruus parallel to tho mesenteric vein (*». «•), scuds off transverse 
branches to tho light side of the intestine, and takes altogether a spiral 
course, so that its distal end comes to lio on the ventral wall of the gut 
(fig. 2 , p. m. a). Tho antorior mesenteric, wliioh is the largest of the three, 
gives off a liono-gastric artery (I. y. a), which gives branches to the spleen 
and is continued up the left side of the stomach* 

The blood is returned from tho intestine by two veins, tho duodonal 
(du.v) and the mesenteric (w. r), which pass forward with a turn to the 
right and unite with ono another close to tho pylorus to form tho portal 
vein (fig. g, p. p) j tho duodenal ruus alongside tho artory of the same name 
(du*a), the mesenteric alongside tho longitudinal branches of the mesenteric 
arteries. The duodenal vein receives transverse veins from tho intestinal 
15 
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walls, several small pancroatic veins from the right lobe of the pancreas, 
and a large anterior splenic vein (a. sp . v) from the sploen, as well as the 
intra-iutcstinal vein mentioned bolow: the mesenteric receiving tronsvorso 
veins from the intestinal walls, and a large lieno-gastric vein (t.g, v) which is 
formed mainly by a longitudinal vein from the left side of the stomach and 
receives also veins from the spleen. After receiving the lieno-gastric, tho 
mesenteric vein runs through tho left lobo of the pancreas, receiving veinlets 
from it, and unites with the duodenal immediately anterior to that gland. 
The common portal vein passos dorsal to the bursa Entiana and along tho 
right side of the stomach, parallel with the ccoliac artery and bile-duct, 
receiving as it goes tho voins for the right side of the stomach. 

In tho paper already referred to on tho spiral valve of tho skate, I 
described that structure as being supplied entirely by the mesenteric arteries 
and veins, but stated that the bursa Entiana received a special blood-supply 
in the duodenal vessels. -Owing, however, to imperfect injections, I missed 
one important point. The spiral valve of Elasmobranchs has, in fact, a double 
blood-supply: vessels from the transverse branches of the mesenteric—and 
in Scymnus , Mustelus, etc., of the duodenal—artories and veins pass inward 
to it, but in addition to these its free edge encloses an artery and vein which 
may be traced forwards into the duodenal artery and voins respectively. The 
vein in question has been shown by Balfour* to bo formed from part of tho 
sub-intestinal vein of the embryo. As far as I know no name has been 
given to it as it occurs in tho adult, and as it corresponds to part only of 
tho sub-intestinal voin, and is known to persist only in tho spiral valve of 
Cyclostomata and Elasmobranchs, I propose to oall it the intra-mtestinal vein , 
and the artery accompanying it tho intra-iniestinal artery . It attains its 
greatest dimensions in those sharks which possess a scroll-valve, such as 
Zygoma, Carcharias , and Galeocerdo,\ but is almost equally conspicuous, aB 
I have lately found, in Mustelus antarcticus and in Callorhynchus antarcticus , 
both of which have an ordinary spiral valve, although that of the Hvlo - 
cephali shows transitional characters to the scroll-valve. | In Scymnus, as in 
the skate, the intra-intestinal vein is quite small and easily missed in 
injecting. 

But tbo most interesting point in the vascular system of Scymnus is the 
presence of a large lateral vein, having the same essential relations as the 
vein I described in the skate. § Posteriorly it is connected with the veins 
from the pelvio fin, from the anterior border of which it passes forwards 

* Comparative Embryology, vol. ii. t p. 585. 

t See Duvamoy, Ann. dee Sci. Nat., ear. ii., 1885, t. ill. 

} Bm “ Spiral Valve of Skate,” loo. oit., p. , 

i “On the Venous System of the Skate,” Trans. N.Z. Inst, vol. xii.,pp. 418-18, 
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and slightly upwards, parallel with the cutaneous ridgo described above, to 
the pectoral fins, where it is connected with the brachial veins. It thus 
marks exactly the position of Balfour's lateral ridgo, or in other words of 
the hypothetical ancestral lateral fin. It is worthy of notice that the body- 
muscles are disposed peculiarly with regard to this vein (fig. 4), a transvorse 
section showing that the muscular bundles arc disposed around it in a radi¬ 
ating fashion. The section also shows that the ridgo in question is not a 
moro cutaneous structure like tho latoral kools on the tail of Lamna , Car- 
charodon , etc., which are formed merely by a thickening of tho tough, 
white, fibrous tissuo of tho dermis. In tho pro-pelvic ridge of Scymnus , on 
the other hand, the skin is no thicker than in other parts, but is moulded 
on an actual muscular ridgo. Throughout the greater part of its courso 
the lateral voin lies immediately beneath the peritonoum. 

Physiologically, I am disposed to tliink that the lateral vein has but 
little significance, sinco except at its anterior and posterior ends it receives 
only the small veins from tho abdominal walls. This, coupled with tho 
structural peculiarities just mentioned, scorns to confirm the view I advanced 
in describing the corresponding veins in tho skate, namely, that the lateral 
vein represents the voin of tho primitive vortebrato lateral fin. It seems 
possible also that it may bo genetically derived from tho lateral vessol of a 
more remoto vermian ancestor, but this is merely a suggestion. 

The lateral vein exists also in Acanthias vulgaris , Mustclus aniarctirm , 
and Chiloscyllium furvum , in which, as in Scymnus , it is so obvious a struc¬ 
ture that, in spite of the absonce of any mention of it in tho books at my 
disposal, I fool sure it must have boon previously noticed. 

4. Urinotjenital organs . 

The kidneys are very long, extending nearly to tho antorior boundary 
of tho body-cavity, and apparently representing both moso- and meta- 
nepbros. That the mesonephros should remain functional in the adult female 
is noteworthy, sinoe from tho analogy of other Selachians it is probably con¬ 
verted in tho male into the epidymis. A single ureter runs alongside tho 
inner edge of each kidney, widening posteriorly, and finally dilating into the 
urinary bladder. Projecting into the cloaca at its anterior end is an unusually 
large median urinary papilla (fig. 1, w.p), on tho ventral surface of which, 
near the apex, is the single urinary aperture; this leads into a compara¬ 
tively narrow canal in the very thick-walled papilla, and into tho anterior 
end of the urethral passage thus constituted the two urinary bladders open. 

The oviducts open into the cloaca by widish apertures (fig. 1 , ui% one 
on either side of the urinary papilla. The posterior part of each (ut) is 
wide, having in the gravid state a considerably greater diameter than either 
the stomach or intestine, and forming a uterus or brood-pouch: a little 
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anterior to the level of the bursa Entiana the diameter suddenly diminishes, 
the uterine portion of the oviduct passing into the Fallopian portion (/.$). 
Each Fallopian tube passes forwards, dilates into an oval oviducal gland 
(p.glf supposed in the figure to bo seen through tho liver), this narrows 
again, curves round the side of tho gullet to its vontral wall, whore it turns 
backwards, uni tes with its follow, and the common tube thus formed opens 
into the cerium by a single trumpot-shapod aperture (/.^). This median 
common portion of the Fallopian tubos is connected with tho ventral body- 
wall by a vortical shoet of peritoneum or falciform ligament. 

The Fallopian tube has its mucous raombrano produced into longitudinal 
ridges: in the uterus thoso become, as it wero, frayed out at their edges, 
forming longitudinal rows of long villi provided with vory large and obvious 
vascular loops. These serve to furnish a supply of oxygenated blood to tho 
embryos which arc retainod in the uteri until fitted for independent 
existonco. 

Tho specimen examined was a gravid female, the two uteri containing 
together ton foetuses. The presenoe of tho oviducal glands in this form 
indicates clearly that the viviparous condition is a secondary one, since the 
function of these glands is the secretion of the horny egg-shell. In this 
connection it is worthy of remark that tho oviduct contained yellowish- 
brown silky shreds, quite like thoso found on the uudovoloped ogg-sliell in 
the Bkate, and evidently representing a rudiment of that structure. Accord¬ 
ing to Balfour* the egg of Mustelus , Galena , Carchariaa , and Sphyrno, is at 
first enclosed in a delicate shell: if this is the case in Scymnus tho shell 
must bo thrown off at a very oarly period. 

6 . The nervoua system and sense organs . 

The brain presents several points of interest. It is much elongated 
owing to the groat length of tho medulla oblongata and thalamencephalon, 
the optio lobe and cerebellum having the usual proportions (see fig. 7-10). 
Tho medulla oblongata ( m . o) is considerably wider than the spinal cord, 
and presents above a long shallow fourth ventricle (v, 4): at its anterior end 
it is produced dorsally into largo restiform bodies (r. />). 

The cerebellum (cb) has a regularly oval outline; its dorsal surface is 
marked by a median longitudinal groove, and it is connected with tho 
medulla at about the middle of its length by large cerobellar peduncles (pd). 
It contains a largo cavity, the cerebellan ventricle or metacode {cb. v) f which is 
in free communication below by a central aperture with tho fourth ventricle. 

Tho mid-brain has tho usual structure, consisting of a ventral portion, 
the crura cerebri (c.c) and of paired dorsal elevations, tho optio lobes (ad) ; 
it contains a large cavity in free communication behind with the fourth 
ventricle, which may be called tho mid-ventricle or mesoccele (m.v). 

* M Comp. Embryology,” vol. ii., p. 88. 
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In front of tlio mid-brain comes the greatly elongated thalamenoophalon 
or ’twixt-braiu (the) ; it is best described as a shallow trough, roofed over 
only by a small band of nervous matter at its hinder end and for tho rest 
by pia mater; tlie third vonticlo or thahtmuacle is thus widely opon above, 
and there are no lateral thickenings answering to tlialami optici. 

In most Elasmobranclis,—indeed, according to Gunther, in all,—them 
exist on the ventral surfaco of tlie thalamoncoplialon just behind the optic 
chiasma (n.c), paired ovoidal bodios, tho lobi inferioroy : thero is no trace of 
them in Scymnus; tho thalamoncophalon is moroly produced ventrally into 
a thin-walled tubular infundibulum {inf), which extoiids backwards over the 
vontral surface of tho mid-brain and is continued directly into tho hollow 
thin-walled pituitary body (pty). Extending along the middle ventral lino 
of the infundibulum and pituitary body is a flattened ono-lobed saccus 
vasculosus (*. 0 ). 

The prosencephalon is very interesting: instead of forming a transversely 
olongated mass, oithor solid, as in llaja, or containing small ventricles, as in 
ficylliuvt, it consists of a small unpaired hinder portion ( pre) continuous 
with and passing insonsibly into tho thalamenoophalon, and of paired, 
divergent, pyriform bodios, tho cerobral hemisphere (c. /#). Similarly, tho 
cavity of tlie prosencephalon consists of an unpniied posterior portion (pre) 
which may bo conveniently called tho pmsoetrb , and is perfectly continuous 
with the third ventricle, and of paired latoral ventricles (/. v ). Tho walls 
of tho whole fore-brain aro vory thin, and there is no constriction botweon 
the lateral ventriclos and tho prosocoele, or between the prosocoolo and tho 
third vontriole. 

Tho olfactory lobes (olf) are comparatively short, dilated at their ends, 
and contain olfactory ventricles (olf. v) continuous with the latoral ven¬ 
tricles. 

Tho brain of Scymnu* is thus seon to exemplify with diagrammatic 
clearness tho typioal structure of tho vertebrato encephalon. Wo havo tho 
large fourth ventricle; tho cerebellum retaining its primitive character of a 
hollow out-pushing of the roof of tho fourth ventricle; the mid-ventriclo 
showing no distinction into aqueduct of Sylvius and optic ventricles, and of 
approximately equal calibre with the third and fourth ventricles; the prosen¬ 
cephalon, or cerebral rudiment of the embryo, composed of an unpaired 
hinder portion which bifurcates in front to form the paired hemispheres, aud 
these again continued insensibly into the olfaotory lobes; the fore-ventricle 
or cavity of the fore-brain, in the form of a Y-shaped space, tho stem of tho 
Y being represented by tho prosocoele and third ventricle, tlie arms by tho 
lateral and olfactory ventricles ; finally all the cavities are large, and their 
walls but little thickened: this is especially noticeable in the case of the 
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fore-brain, wlioro there arc no thickenings for optic ihalami, corpora striata, or 
lobi inferiores, and no constriction of the prosocoelo to form a Y-shaped 
“ foramen of Monro ” like the third and lateral ventricles. 

The second (ii.), third (iii.), and fourth (iv.) nerves have the usual 
relations; springing from the anterior end of the medulla oblongata are 
three chief roots (v., vii., viii.), which I had not tho opportunity of tracing, 
but which, judging from analogy, must bo tho roots of the fifth, sovonth, 
and eighth nerves: of those one is dorsal in position and posterior to tho 
others, and is evidently the root considered by Balfour* as the ramus 
dorsalis of tho seventh, which goes largoly to form tho ramus ophthalmicus 
superfioialis of tho orbitonasal nerve. A small backwardly-direoted nerve 
behind those roots is probably the glossopharyngeal (ix.), and several largo 
roots towards the posterior end of tho medulla tho vagus (x.) 

There is nothing of special interest about the nasal sacs, and in tho eyos 
the only points I have to mention are the extreme dilation of the circular 
pupils, and the presence of a beautiful argontoa interna or silvery tapetum in 
oontact with the whole extent of the retina. According to Owen this silvery 
layer of the choroid is internal also in Galnis . The auditory organ has the 
usual structure. 

6. Embryology. 

The few observations I have to make under this head are concerned 
almost entirely with the external characters of the three stages found in the 
uteri of tho specimen dissected. 

First stage. —Of tho ton feetusos, one was very considerably younger than 
tho rest, and had a length of about 7 ram. It is represented in fig. 11. In 
genoral form it corresponds pretty nearly with Balfour’s 44 Stage I,”* but 
prosents many differences of greater or less importance. 

The head is very sharply separated from the trunk, which latter is 
strongly arched dorsally and much compressod from side to side. The tail 
(c) is quite short but quite clearly differentiated from tho trunk and sharply 
bent round against the left side. From this latter circumstance it would 
seem that activo movements had already begun, as in Balfour’s 44 I,” but 
the ombryos were all dead when I received them. There is as yet no trace 
of a caudal fin, but the tail can hardly be said to be dilated terminally. 
Other resemblances to 44 I" are found in tho fact that the oerobral flexure 
is far from complote, the fore-brain (f.b) being still in advance of the mid¬ 
brain (m .6), in the imperfect condition of tho eye (<*), in tho small number 
of myotomes, and in the great size of the somatic or umbilical stalk (so*) by 
which the embry o is attached to the yolk-sac. 

• Camp. BmbryoL, vol ii M p. 878. ‘ 

* 41 The Development of Elasmotoanch Fiihet " (Journ. of Anal and Fhys., voL x., pi. 
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In other characters, howevor, this embryo had advanced considerably 
beyond 44 I," and was indeed a8 far advanced as 44 M.” Tho month (wt) is 
large, and its thickened edge due to tho presence of tho ptorygo-quadrate (pt.q) 
and Mecholinn (win) bars which afterwards bocorao tho upper and lowor jaws, 
is very obvious. There is already tho full number of six visceral clefts, of 
which the first (ftp) has completely taken on tho character of a spiracle : on 
tho anterior edge of tho second (first branchial) cleft 1) are minuto don- 
ticulations, which appear to be tho rudiments of tho external gills. Lastly 
the pectoral fins (pc) are well developed, occurring in the form of small out¬ 
growths a short distance behind the last gill-cleft (Ar.5). 

Tt is thus seen that the mouth, the gill-clefts, and the pectoral fins 
devolopo far more rapidly in Scymnus than in eitlior of tho gonora {ScyUium 
and PHstiuru *) studied by Balfour. A Scywnus embryo of stage “ I ” has its 
poctoral fins as far advanced as a ScyUium or Prist turns of stage “ L,” while 
its gill-clefts are in tho condition of those of the same gonora in stage 44 M.” 
Further observation will bo necessary to show whothor this is a constant 
family difference, Scymnus belonging to the Spinacithr, ScyUium and Pristiurus 
to the ScyllhUe, or whether the embryo I have just described is abnormal. 

1 have noticed more than onco in Must cl us antarcticus one foetus out of the 
whole number in a single gravid fomale in a far more backward stage of 
development than the rest, and such arrest of development is not unlikely 
to bo accompanied by deformities of some sort. 

Second stage, —To this, as to tho first stage, only one of the embryos 
belonged; it was about 18 mm. long, and is shown in fig. 12. 

It is, on tho whole, intermediate betwoon Balfour’s stages 44 M" and 
44 N,” inclining in most respects to 44 M.” Tho head has a remarkably square 
outline in sido view, the cerebral flexuro having proceeded just far enough to 
bring tho fore- and mid-brains (/.6, nub) into the samo transvorso vortical 
plane. The eye (r) is large, and the nostril (wa) well formed. Tho distal end 
of Mechel’s cartilage has rotated forwards to such an oxtent that the axis of the 
mandible ( mn ) is nearly vertical. The rudiments of external gills aro visible 
in all the branchial clefts but tho last: none have as yet appeared in the 
spiraele (sp). 

All the fins (pc, pv, d 1, d 2) aro now formed, and occur in the form of 
flattened crests, mostly with evenly curved froe edges: the caudal fin (c) is 
perfectly diphyoercal. The somatic stalk has undergone great relative re¬ 
duction. 

Third stage. —The remaining eight ombryos correspond pretty nearly with 
stage 14 0" of Balfour, although in Sorrespondenoe with tho fact that the 
brain is less advanced, in comparison with other organs, than that of 
ScyUium, the cerebral flexure and general features of the head correspond 
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rathor with “ L.” Tho mid-brain (fig. 18, m.h) forms tho anterior termina¬ 
tion of the hoad, and the ventral surfaoo of the fore-brain (/./>) looks directly 
backwards. 

The mouth (fig. 14, w) is greatly reduced, and has in fact almost pre¬ 
cisely the form, relative size, otc., as in Balfour's “ 0.’* So also have the 
branchial aperturos (hr. 1, hr. 5), from which as well as from tho spiracle 
(*p) tho long external gills now omerge. The dorsal (<1 1, d 2) and pectoral 
(pc) fins are beginning to assume their adult form, their lino of attachment 
being no longer their greatost dimension. Tho caudal fin (c) shows the first 
indication of tho chango from diphy- to liotero-corcality: on its vontral 
edge, near the tip, is a slight emargination, evidently the commencement of 
the very markod notch in the corresponding position in the adult (fig. 15). 
In front of the anterior ond of the pelvic fin (pv) the lateral ridge is now 
visible and has the same relations and proportions as in tho adult (fig. 15, 
l.r). The length of the embryo in this stage is about 40 mm. 

Up to the present time I have been able to do very littlo towards the 
further examination of these embryos, and all I propose to bring forward in 
tho present paper is the fact that in the third stage tho lateral vein (figs. 5 
and 6, l.r) is well developed, and is indeed nearly as large as tho cardinal 
vein (cd) t and considerably larger than the dorsai aorta (d.ao). Of the two 
sections figured, fig. 5 is taken along the line .ry in fig. 18, or just in front 
of the pelvic fins, fig. 0 along r'y' or through the pelvic fins. In both 
figures the lateral vein (/.r) is soon to bo a very obvious structure, a fact 
which makes its absence in Scyltium and rristiunis —since it is not shown in 
any of Balfour’s figures—somewhat remarkable. Having, unfortunately, no 
spirit specimen of either of theso genera, J have not been able to ascertain 
whetlior it exists in tho adult: as mentioned above, however, it is present 
in the allied Chiloscyllum. 

A few weeks ago I received a letter from Mr. Balfour,’* in which tho 
following passage occurs:—“ I was very much interested in your paper on 
tho skate’s venous system. The lateral veins you describe are very peculiar, 
and I should not hesitate to consider them as confirming my view of the 
fins, were it not for tho specialized character of the skate, whioh you your¬ 
self urge in your paper. One would like to find them either in the embryo 
or in some less specialized form.” 

The neoessary confirmation is afforded by the facts detailed in the 
present paper. Tho lateral vein exists in every Selachian I have yet had the 
opportunity of examining: in all it follows the direction of Balfour’s lateral 
ridge, from the anterior bordor of the pelvic fin forwards and upwards to 

* I little thought at the time that this letter was tho last I was ever to have from the 
writer. 
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tho posterior bordor of tho pectoral: it receives tlio blood from both pectoral 
and pelvic fins, but is without important feeders in the intermediate part 
of its course; and, lastly, it is fully established as a fairly early embryo of 
Scymmts. All these facts tend to support tho theory that the lateral vein 
represents the voins of tho primitivo vortebrato lateral fins, and is tliorefore 
a structure of considerable morphological interest. 


Fig. 1. 


EXPLANATION OF PLATES XXXI. AND XXXII. 

Dissection of Scymnus lichia , female, made by opening the body-cavity by a 
median ventral incision ; intended to show the general disposition and pro¬ 
portion of the chief abdominal viscera (about £ nat. size). 


Fig. 2. 
Fig. 3. 


ah, p, abdominal pore. 
b. c t bursa entiana. 
cd. 8t y cardiac portion of stomach, 
r/, cloaca. 

/. i. Fallopian tube. 

/. t\ common peritoneal aperture of Fal¬ 
lopian tubes. 

g. h. Oy gastro-hrpatio omentum. 
inty intestine. 


by tho two lobes of the liver turned 
forwards to bIiow tho other viscera, 
o. (jly oviduoal gland, shown in dotted 
outhno through the liver. 
ptiy pancreas. 

pij. sty pyloric portion of stomaoh. 

sply spleen. 

u.py urinary papilla. 

«f, uterus. 


i it'y olo&cal aportnre of uterus. 

The stomach and intestine from the ventral as)>eet (jj nat. size). 

Tho stomach and intestine from tho right side (<( nat. size). 

In iig. 2 the bursa Eutiana is opened, a*- well a* a poition of the intestine, so 
ns to show the pyloric and spiral valves. 


a. m. a t antorior mesenteric orteiy. 

a. *jk r, anterior splenic vein. 

b. ry bursa Entiana. 
h. dy bile duet. 

cd. sty cardiac portion of stomach. 

ear. a, ccnliac artery. 

du. ay duodenal artery. 

du. duodenal vein 

g. a % smoU left gastric artery. 

f. g. a, lieno gastric artery. 

1. g . licno-gastric vein. 


m m. middle mesenteric artery. 
m. v t mosontoric vein. 
p. tn. a, posterior mesenteric artciy. 
piiy right, and pn\ left lobe of pancreas 
p. r, portal \ein. 

PH* pylorus. 

py. sty pyloric portion of stomach, 
r, rectum, 
r. gly rectal gland. 
spl t spleen. 
sp. Vy spiral valve. 


Fig. 4. 

Fig. 5. 
Fig. 0. 


w, wall of Intestine. 

Transverso vertical section through body-wall, a little anterior to pelvic fin (nat. 
size). 

itiy integument. m, body muscles. 

/. r, lateral ridge. peritoneum, 

f. v, lateral vein. 

Transverse vertical section of an embryo in the third stage, taken along the line 
xy in fig. 13. 

A similar section taken along x'y'. 

Both figures x 10. 

an. dy arohinephric or segmental duet. 

Cy caudal vein, 
erf, cardinal vein. 
ch t notochord, 
rf. ao t dorsal aorta. 
g> genital ridge. 
inty intestine with spiral valve. 


L r, inter-renal body. 

k y tubules of kidnoy (metanepliroe). 

/. v , lateral vein. 

my , spinal ohord. 

nuty mesoreotum. 

pv, pelvic fin 

r. gly rectal gland. 
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Fig. 7. 

Fig. 8. 
Fig. 9. 
Fig. 10. 


Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 


The brain, from above, with the lateral mid, and corebellar ventricles opened 
on the right sido. 

The middle portion of the brain from beneath. 

The brain from the loft side. 

The brain in longitudinal vertical section. 

Figs. 7-10, all nat. else. 
cb, cerebellum. o. c, optic chiasma. 

cb. v, cerebellar ventricle, o. I, optic lobes. 

of/, olfaotory lobes. 
olf. r, olfactory ventricle. 
pd, cerebellar peduncles. 
prc t unpaired portion of 
prosencephalon and 
proaoccele. 
pty, pituitary body. 


c. c, crura cerebri. 
c. h t cerebral hemisphere. 
inf, infundibulum. 

l . t, lamina terminalis. 

/. v, lateral ventriolc. 

m. o, medulla oblongata. 
m. v , mid-ventricle. 

Side view of embryo of first stage (x 10). 

Side \iew of embryo of second stage (x 6). 

Side view of embryo of third stage (X 8). 

Under view of head of embryo of third stage (X 8). 
Sido view of adult female (about J nat. size) 
br. 1, first, and hr . 5, last gill-cleft. 
e, caudal fin, (in fig 11, end of tail). 

<f. 1, first, and d. 2, second dorsal fin 
<S eye. 

e, br , external gills. 

/. 6, fore-brain. 
h . 6, hind-luain. 
m, mouth 


r. 6, restiforxn bodice. 
sp. c, spinal cord. 

9 . v, saoous vasculosus* 
the , thalomencephalon. 
v. 8, third ventricle, 
i?. 4, fourth ventriolc. 
n.-ix, roots of cerebral 
nerves. 


m. b , mid-brain, 
mn, mandible, 
no, nasal aperture, 
pc, pectoral fin. 
pt. q , upper jaw. 
pv , pelvic fin. 

»o. 9 , somatic stalk. 

«p, spiracle. 

a-//, and x'y' (m fig. IS) lines along 
uhich the sections shown in figs. 
5 and fi aro taken. 


Abt. XXX.— On the Connection of the Air-bladders and the Auditory-organ in 
the Red Cod (Lotella bacchus). By T. Jeffrey Pabkeb, B.So.Lond, 
Professor of Biology in the University of Otago. 

[Read before the Otago Institute , 9 th May, 1862.j 

Plate XXXHL 

In his u Study of Fishes ”* Dr. Giinther says,—“ In many Teleostei a most 
remarkable relation obtains between the organ of hearing and the air- 
bladder. In the most simple form this connection is established in Perooids 
and the allied families in which the two anterior forms of the air-bladder 
are attached to fontanelles of the occipital region of the skull, the vestibn* 
lorn occupying the opposite side of the membrane by which the fontanelle 
is dosed. 


p. 117. 
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Parker. — On the Red Cod (Lotella bacchus). 

Rather more than two years ago v a paper was read before tho Zoological 
Society of London, by Professors Bridge and Haddon, on ilio auditory os¬ 
sicles of fishes ; I was unfortunately unable to hoar tho paper read and as 
far as I know it lias not yet been published, but before I left England Mr. 
Haddon was good enough to give mo a verbal account of tho chief results 
contained in it. One of theso was that in many fishes, notably certain 
Siluroids, tho processes of the air-bladder were produced outwards to the 
sido-walls of the body, whore the skin bocamo very thin, forming a sort of 
tympanic membrane, tho vibrations of which were transmitted through 
tho air-bladder to tho omcula-auditus and thenco to the organ of 
hearing. 

On dissecting the common Rod Cod a short time since, I was interested 
to find a combination of the two arrangements just described. As no ac¬ 
cessory auditory apparatus has, I boliovo, hitherto boon described in any of 
the Gadidcr, I have thought it advisable to prosont tho following account to 
the Institute. 

On the hinder surfaco of a roughly-prepared skull of LoteUn , there is on 
each side of the occipital condyle (fig. 1, o.c) a largo foramen (a//./), bounded 
internally by tho basi- and cx-oocipitals ( b.n , and oxtornally by the opis- 

thotic (op.o). If tilt skull is prepared with sufficient care, this foramen is 
soon to be filled with an oxtremcly thin plate (/), formed partly of bono, 
partly of mombrane: its inner half is strongly plaited and fan-like, and 
belongs to tho basi-occipital: it is separated by a mombranous interval 
from the outer half, which is formed by tho opisthotic, and is nearly smooth. 
This lamina forms the lowor part of the posterior wall of the auditory cap¬ 
sule : tho foramen, with tho lamina stretohed across it, may bo called the 
auditory fontanclle. 

Immediately below and internal to this fontanclle is a largo downwardly 
directed process (. r) of the basi-occipital, sorving for the attachment of some 
of the neck muscles, and having its hindor surface concave: immediately 
external to the fontanelle is a process of the opisthotic (y) also bearing a 
concave surface : and external to this again on tho posterior surface of the 
parotic process is a third facet {z) furnished by tho pterotic. 

The walls of the air-bladder (fig. 2) aro for the most part thick and 
tough, but on the anterior half of its dorsal surface they become so thin os 
to be hardly distinguishable from tho periosteum of the vertebral column. 
Near its anterior end the bladder becomes markedly oonstricted, and in 
front of the neck thus formed dilates considerably, forming the cornua 
which pass outwards and slightly forwards and upwards with this anterior 

• In the early pert of 1880,1 believe; but strangely enough I can find no notioe of 
.the paper in the Index of “ Nature.'* 
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face closely applied against the posterior surface of the skull. Each cornu 
fits closely against the threo facets already mentioned, and is strongly 
attached by fibrous tissue to y and z, as well as to tlio outer border of x, 
Over against the auditory fontanelle tho wall of the bladder bocomos 
considerably thickened, forming a pad ( p ) which fits tightly into the fora¬ 
men and comes in closo contact with the lamina of the fontanelle, its surface 
presenting folds corresponding to those in the lamina. 

The outer or froo end of each cornu of tho air-bladder comes in close 
contact with the thin skin (fig. 8, a) immediately in front of the dorsal end 
of the shoulder-girdle and beneath tho operculum (op), 

Tho arrangements described must form a fairly efficient transmitting 
apparatus to the organ of hearing. Sonorous vibrations meeting tho thin 
subopercular skin, will bo transmitted to tho air in the air-bladder and 
thence to tho auditory fontanello, the vibration of which will aot imme¬ 
diately on the perilymph. The subopercular skin will thus act as an im¬ 
perfect tympanic membrane, tho air-bladder as a tympanic cavity, and the 
auditory fontanelle Ub a fenestra ovalis. 


Fig. l. 


Fig 2. 


Fig. 8. 


EXPLANATION OF FLATE XXXIII. 
Hinder view of tho skull of Lotella bacchus (rat. size). 


aw./, right auditory fontanelle. 

b. o t baai-occipital. 

c. Of ex-occipital. 
ep. Of epiotio. 

/. m, foramen magnum. 

If lamina filling up left auditory fon¬ 
tanelle. 


op. Of opisthotio. 
pt, Of pterotio. 

«. Of supra-ooipital. 

XfPftf facets for attachment of air- 
bladder. 

lx, X t foramen for exit of ninth and 
tenth nerve*. 


Anterior end of air-bladder opened from tho dorsal side; p, pad fitting against 
auditory fontanelle; r, rote mirabile. 

Transverse section taken just behind the head (diagrammatio). 
a, place whore air-bladder comes in a», oesophagus, 

contact with subopercular integu- p, pad of air bladder, 
ment. ftp. Of spinal cord. 

hr. Of branchial cavity. v, I, centrum of atlas vertebra. 

tyf lymphatic gland (so called head-kidney). 
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Art. XXXI.— On the New Zealand Desmidiere. Additions to Catalogue 
and Notes on various Species . By W. M. Maskell, F.R.M.S. 

[Read before the Philosophical Institute of Canterbury , 6 th Ootoher , 1882.] 

Plates XXIV. and XXV. 

The following papor consists of two parts:—First, a list, with descriptions 
and figures, of those plants which I have been able to add to my former 
cataloguo ; and socondly, notes upon somo of tho species described or men¬ 
tioned in my papor, vol. XIII. of tho Transactions, 1880, p. 297. 

Sevoral of the plants given in tho following list have come to me in 
gatherings from Hawke’s Bay, and I must exprcsB my thanks to Dr. 
Sponcor, of Napier, who has kindly forwarded thoso gatherings, and in 
other ways materially assisted me. Indeed, strictly speaking, 1 lmvo no 
right to includo the^e in my paper: but Dr. Spencer informs mo that ho is 
not ablo this year to publish them. I understand that he proposes shortly 
to describe several new species in other families of Alga). 

In order to mark the plants so sent to mo 1 have put after each the 
lottor 8, in all cases whoro I had not previously found the plant in Canter¬ 
bury or elsewhere myself. 

I liavo also to thank Profossor Nordstedt, of Lund, for sending me papers 
of his upon Desmidiem and other Algro, which have boen of great service; 
also Mr. Joshua, F.L.S., of Cirencester, England, who kindly sent me, a fow 
months ago, a number of tubes containing gatherings of Algcu from various 
parts of England. In these tubos, although I have not yot thoroughly ex¬ 
amined them, I have found, so far, more than fifty specios of Dosmidio®, many 
of which ore uncommon, and all have been of great use to me for comparison 
with the New Zealand forms. 

My works of rcforcnco liavo been increased since 1880 by tho addition 
of Rabonhorst’s “ Flora Europrca Algarum,” Pritchard’s “ Infusoria,” the 
14 Annals and Magazino of Natural History,” and others. Examination of 
these has not compelled mo to abandon any of the species which I set down 
in my former paper as new, with the exception, perhaps, of Staurastrum 
(Didymocladon) Stella and Doculium dilatation. The former may possibly be 
S, furcigerum or H. sexangulare : the latter is said by Mr. Archer to bo pro¬ 
bably D. ovatum , Nordstedt. 

I have boen fortunate enough in the last two yearn to find some spooios 
of Desmidiece in conjugation, with attaohed zygospores, notably Cosmanum 
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tetranphthalmum , Clonterium aceromm , CW. lineatum, Peniwn margarUaceum , 
and a few more. Still, conjugation seems to be very rare here, and Dr. 
Spencer tolls me that it is equally so in Hawke's Bay. By the way, it is 
curious how capricious the Algro often seem to be in their appearance and 
disappearance. For examplo, two years ago, Micrasterias rotata and M. 
ampullacea swarmed in some pools. This year both arc exceedingly scarce 
about Christchurch. Vohox globator was to bo found, in 1878 and 1879, in 
myriads: since then I have seen very fow, and during the last twelve months 
not a single specimen. 

It will be observed that, with the help of the Ilawke's Bay gatherings, I 
have been able to add throe gonera to tho New Zoaland Flora, viz., Dcsmu 
dium t Xanthidium , and Arthrodesmus; but I have not found any of these in 
Canterbury. 

The measurements adopted in this paper are expressed in tho modern 
nomenclature which, as I understand, microscopists in Europe are endea¬ 
vouring to bring into general use. Instead of the old li inch," and 
fractions of it, which were only intelligible to Englishmen, micro-measure¬ 
ments are now expressed by the symbol p, representing a micro-millimetre . 
One p = millimetre *» g inch almost: so that, for example, 
instead of saying that Micrasterias rotata has a length of ^ inoh, one would 
say nowadays 278 p* This mode is intelligible to observers of all coun¬ 
tries, and is undoubtedly preferable to tho old one. 

I regret to say that a little ditch near tho Fendalton Road, which has 
supplied me with some of the most curious of tho New Zealand Desmids, 
including Triphceras tridentatum , Staurastrum acukatum, and others, will 
soon be no longer available. At the best it was only a little “ grip " in a 
field, almost dry in summer; and it was always a puzzle to me how so 
many uncommon forms got there, especially as it could not have existed 
many years. But now the march of progress is rapidly effacing it, and the 
streets of the flourishing village of Bryndwr will probably in a few weeks 
destroy it altogether. The worst of it is that I know no other habitat in 
Canterbury for some of these forms. 

Past I. 

Additions to Catalogue of New Zealand Desmidiece^ 

1. Desmidium, Agardh. 

J). swartzii , Agardh. S. (R. IV.) 

Not uncommon, apparently, in Hawke's Bay. It has not been found in 
Canterbury. 

D. aptogonium , Bribisson. 8. (R. XXXII.) 

I have not seen this plant, which Dr. Spencer informs me occurs very 
rarely in Hawke's Bay. 



Mabkelt ,.—On the New Zealand Dosmidieee. 


289 


2. Sphaerozosma, Corda. 

S. pulehrum , Bailey. S. (E. XXXV.) 

Occurs in Hawko’s Bay, rarely. I have not seen it. Mr. Archer (in 
Pritch. Jnf., p. 724) includes this plant in the genus Sptmdyhmum , aB it has 
no processes uniting the joints. Eabenhorst considers Spondyloaiurn only 
a sub-genus of Splurrozoxma. 

8. Euastrum, Ehrenberg. 

E. ansatum , Ehrenberg. S. (R. XIV.) 

Not uncommon. From Hawko’s Bay. 

4. Cosmarium, Corda. 

C. ralfgii, vor. /3, var. nov. 

Fig. 1. 

Diffors from the normal form only in its size, which is very small. 
Longth in front view, 87 5p; breadth, 25 p. But these dimensions aro 
quite constant, and the larger form has not been present with it in any 
gathering which I have observed. Were it not for the slightly triangular 
sogmontsit might be ('. cucumis ; it cannot be C. pyramidatum , as the frond 
is smooth. 

Cm thwaitaii , Rails. (R. XVII.) 

Fig. 2. 

Rare. 

I am doubtful about this plant, as I find no traco whatever of any gela¬ 
tinous covering, whether for singlo fronds or colonies. Ralfs says of it, 
“ puncta very indistinct the plant hero is smooth. Longth, 44 p. 

C. pusillum , Brdbisson. 

Fig. 8. 

This is the smallest plant of tho genus known to me. I copy Mr. 
Archer’s description (m Pritch. Inf., p. 781): “Frond very minute, 
slightly broader than long, constriction acute, segments anyulato-trapetoid , 
Blightly narrowing upwards, smooth, angles rounded, ends slightly concave.” 
I think, however, that the plant hero is punctate. The plant is scarcely 
visible below a power of 200 diameters. Longth of froud, 12 p ; breadth, 

16 p. 

Hitherto described only from France (Br6bisson) and Saxony (Rabon- 
horst). 

Not common. I have specimens dividing, but no zygospores. 

0 . pu 7 tctulatum> Brdbisson. 

Very similar to a young state of C. margarittferum: indoed Mr. Archer 
(in Pritch. Inf., p. 788) unites the two. Rabenhorst is doubtful on the 
point. 

Common, both in Canterbury and Hawke’s Bay. 
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(\ gemmiferum, Brebisson. 8. 

Fig. 4. 

A large, handsome species, of the general appoaranoo of C . margariti - 
fsrum, covered with conspicuous pearly granules, but differing by having on 
each segment, at the middle, on both surfaces, a rounded protuberance 
borderod with granules, which is best seen in end view. (Priteli. Inf., 
p. 788.) 

Tho typical plant has slightly truncate onds; in our speoiofl the trunca¬ 
tion is sometimes not apparont. 

Soomingly not uncommon in Hawko’s Bay. The European species has 
only been found, I think, in Franco. 

C . obaoletum , Ilantzsch, var. punctalnm , var. nov. B. 

Fig. 5. 

Frond in front view almost circular, the breadth perhaps a little tuoro 
than the length. Edgo smooth. Constriction deep, narrow, linear. Seg¬ 
ments broader than long, with a minute, bluntly-triangular process on 
each at the entrance of tho constriction on each side; processes convergent, 
pointing slightly outwards. End view elliptic, showing the processes. 
Surface of frond distinctly punctate. Diameter in front view, 60-05/*. 
Zygospore unknown. 

Not uncommon in gatherings from Hawke’s Bay. 

Professor 0. Nordstedt, in a paper which he has kindly sent me on some 
Alg© in tho museum of Lund, figures a species from Java— C. obsoletum , 
Hantzsch, closely resembling the above. Tho same plant is found in 
Rabenhorst (Flor. Alg., scot, iii, p. 227) as Arthrodesmus obsuletus , a varioty 
of A. convergent. Neither author, howovor, gives more than tho very briefest 
description. Bui Prof. Nordstodt’s figuro clearly bIiows his plant quite 
smooth, without puncta. In othor respects I soo no difference, and I think 
the puncta are not sufficient to raise our plant above the position of a 
variety. 

0. speciosum 9 Nordstedt, var. %nflatum y var. nov. 

Fig. 6. 

Frond in front view olliptioal, the ends not at all or very slightly com¬ 
pressed ; segments longer than broad, sidos convex; constriction deep, 
narrow, linear. Segments when empty showing rows of minuto somi- 
orbicular granules, the rows apparently radiating from the centre of each 
segment, but not reaching quite to it, so that the median Bpace would be 
smooth if it were not for a number of longitudinal rows of smaller granules, 
which rows, being slightly curved and not all in focus at once, testify to the 
presence of a central inflation. The result of the two sets of granules is to 
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give a laterally-grooved appearance to the segment and a minutely undulate 
appearance to the edge, while the contral portion seems longitudinally 
costato. 

In side viow each segment is angular-elliptic, the end somowhat truncate; 
and a broadly rounded inflation is distinctly visiblo at each sido. 

End view elliptic. 

Length of frond 72 /i; breadth in front view 50 p ; broadth at inflation 
in side viow 87 p ; broadth at constriction 25 /*. 

Not common: as yet only from the ditch at Bryndwr, near Fondalton, 
whore Triplocera* tridentatuni occurs, and very rarely in gatherings from 
llawke's Bay. 

I had long been puzzled by this plant, and had come to the notion that 
it might be a now species. But my English gatherings from Mr. Joshua 
have bcon useful here. Ono of them is labelled, “ C. npeeioaum var. biforme , 
Nordstedt,” and soouis to contain scarcely any other Desmidiete; and the 
European plant appears to correspond closoly with ours. The differences 
are, that in tho Now Zealand plant the central inflation is quite distinct, 
especially m side view, and the ends are either round or only compressed 
very slightly, in front view. 1 rather think also that tho granules are 
smaller than in tho English form. 

I havo mot with no description of the European C. speciosum. Noithor 
Balfs, Babenliorst, nor Pritchard mentions it; and tho only reference 
which I have found in Profossor Nordstodt’s papers is a statement that it 
occurs vory sparingly in the Sandwich Islands. 

Tho term M bifotwe" attached to my English specimens refers, I pre¬ 
sume, to the fact that some of thorn approach in outline rathor to C. 
botrytia. 

G. eyclicum Lundell, var. ampliatum , var. nov. 

Fig. 7. 

Frond in front view orbicular, oach segment being about twioo as brood 
as long. Constriction linear, not doop, gaping. Segments when empty 
showing a number of minute semi-orbicular granules, arranged in rows 
radiating from the centre, so as to give a grooved appearance to the frond 
and an undulato oppearanoo to the edge. The ends are not at all com¬ 
pressed. 

End view elliptic; tho odge undulate. 

Diameter of frond in front view, either way, about 50 p : breadth at 
oouBtriotion 25 /*. 

Bare: as yet only from a ditch on tho Sumner Boad, near Lyttelton, in 
company with Pmium margaritaceum . 

18 
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I have not seen Lundell's description of his plant, which appears to be 
very rsre in England. But, in the “ Midland Naturalist/’ voL iv., 1881, 
I find V. cyclicum figured by Mr. A. W. Wills, without description. Assum¬ 
ing, as is most probable, that this figure is accurate, the English plant 
differs from ours in having a deep narrow constriction, so that the seg¬ 
ments approximate quite closely and indeed touch each other. In the 
New Zealand variety the wide shallow constriction is quite conspicuous, 
and the segments diverge from each other at once. 

C. hotrytis , Bory. (R. XVI.) 

In my former papor I expressed doubts as to this species; but many 
specimens have since come under my observation and there is no doubt 
that the plant occurs here plentifully. It is common near Christchurch 
and in the Oust Valley. 

(\ Istra aphtha Imvm, Kiitzing. (R. XVII, XXXIII.) 

Var. a, the large form. S. 

1 have no specimens from Canterbury which I can with certainty refer 
to this plant, but sevoral occur in gatherings from Hawke’s Bay. I see no 
difference between it and the English plant. 

Var. >3, the small form. 

Fig. 8. 

The frond is small, more orbicular than in var. a, the segments being 
broader than long and the pearly granules are much smaller, indeed incon¬ 
spicuous. I should not have considered the two as the same species, were 
it not that in one of Mr. Joshua’s English gatherings I find a plant 
(apparently identical with this) which is labelled " Cos. tetraophthalmum, 
small form, zygospores, not hotrytis, fide Nordstedt.” In that gathering are 
some specimens in conjugation, and I have been fortunate enough to find 
one here also in the same condition, as shown in my figure. I may observe 
that Rolfs, in his description of the large form, says,—** the sporangia are 
large and their spines finally branched; ” but in his pi. xxxiii. he figures 
the spines as subulate. Those of my English specimens are also subulate, 
but probably in both instances the zygospores are not mature. 

Length in front view, 44 p ; breadth, 40 p ; diameter of zygospore, in¬ 
cluding spines, 65 p. 

Rare: from Lyttelton. 

C. undulatum , Oorda, var. /3, var. nov. (?) 

Fig. 8. 

The distinctive character of this plant is its small size, the length being 
only 88 p, the breadth about the same. In Rolfs' plate xv. two sizes 
are shown, but both are larger than our plant, and the measurement given 
in the some work is, length ^ of an inch, or about 68 p. 
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C. tenue, sp. nov. 

Fig. 10. 

Frond sub-orbicular, the segments slightly broader than long. Ends 
rounded. Edge smooth ; constriction deep, narrow, linear. Frond neither 
punotato nor granulate. A single starch vesicle is visible in the centre of 
each sogment. 

End view elliptic. 

Leugth of frond 15*5 ^; breadth at constriction 8 /*. 

Not common : my specimens wore all found amongst Chora 9 in running 
water, near Christchurch. 

This is a very minute plant, scarcely larger than C . pusillum. It nearly 
resembles C> bioculatum 9 Brebisson, but differs in tho absence of the distinct 
isthmus which, according to Ralls, connects the segments of that species, 
and in having a deep and narrow, instead of a wide and gaping, constric¬ 
tion. C. exiyuum, Archer (Micr. Journ., 1864, pi. vi.), has oblong seg¬ 
ments. I find none of the minute ( 'unman* described exactly corresponding 
to this form. It has not the colour of L\ tinctim , Haifa. 

5. Xanthidium, Elireuberg. 

X, cristatum 9 Brebisson. S. (R. XIX.) 

I have not found this plant in Canterbury. It seems to be not uncom¬ 
mon in Hawko’s Bay. 

X . aculeatum 9 Ehrenberg. 8. (R. XIX.) 

Same remark as for the last species. 

6. Arthrodesmus, Ehrenberg. 

A. incus , Brdbisson. IS. (R. XX.) 

Only from Hawke’s Bay. 

A. convergens 9 Ehrenberg. S. (R. XX.) 

Only a single specimen observed, in a gathering from Hawke’s Bay. 
The spines on the ends of tho segments in this speoimen were sigmoid, 
bending slightly outwards. 

7. Staurastrum, Meyen. 

S. dilatatum 9 Ehrenberg. (R. XXI.) 

Not uncommon. 

8, alternant, Bribisson. (R. XXI.) 

Bare. 

8. tricorne , Brebisson. 8. (R. XXII.) 

I oannot identify any of my Canterbury specimens with this form, which 
appears to be common in Hawke’s Bay. 

Babenhorst considers the two last as only varieties of 8 . dilatation . The 
distinction between 8 . alternant and S. tricorne is very slight, depending 
upon a minute prolongation of the angles of the latter into short processes. 
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8. punctulatum , Brdbisson. (B. XXII.) 

Common. 

Distinguishable from S* dilatation chiefly by tho moro turgid segments 
and generally roughor frond. 

8, acuhatuvi) Ehrcnberg. (B. XXIII.) 

Not common: as yot only from the Bryndwr ditch. It is curious that 
this ditch, perhaps twenty yards long, a couplo of foot wide, and a few 
inches in depth, should have containod so many species of Dcsmidioio, most 
of them too of great interest and beauty, 

S. sjnnosum, Brebisson. (It. XXII.) 

Very rare: indeed I am not suro that this plant occurs hero. Raben- 
horst makes it only a variety of S. ( Xanthidium) furcation , Ehr., a plant 
which Balls mentions only doubtfully. 

Some specimens in gatherings from Hawko’s Bay wero referred by Dr. 
Spencer to this species, but on close examination appoar to mo to bo rather 
the next. 

S . eustephanum , Ehrenborg, var. emoryinatum, var. nov. 

Fig. 11. 

Frond in sido view deeply constricted at tho middle: tho constriction 
wide, gaping. Sogments sub-elliptic, the lateral margins convex or turgid, 
the outer margins nearly straight, sometimos concavo. At each angle 
appear throe spines, not in the same plane: the torwinal spine long, 
subulate, tipped vKtli a sharp awn, tho two others shorter, cylindrical, forked 
at tho tip. Those processes are quite smooth, but I think there is some¬ 
times a minute punctation on the frond. In an empty frond the terminal 
processes of the third angle can be seen foroshortened on tho segments. 
Thcro are no processes on the edges, oxcopt at the angles. 

Frond in end view triangular, the sides of tho triangle emarginato, or 
widely crenate, being a little inflatod at the middlo. Each angle termin¬ 
ates in a somewhat elongated cylindrical or subulate proooss tipped with a 
sharp awn. On the sides, close to the angles, are seen six other processes, 
shorter than tho terminal ones, cylindrical, and forked at tho tip, and the 
bases of these are conjoined; they are not on the plane of the triangle, so 
that they present somewhat the appearance of a star with six short rays. 
At tho base of tho fork, on each process, thero is on exceedingly minute 
spine. The processes ore smooth and project a little beyond the sides of 
tho triangle, not perpendicularly to the sides but pointing somewhat towards 
the angles. 

The whole plant is very minute; average length of segments in side 
view (exclusive of processes) 28ft: length of side of triangle in end view 
(exclusive of awns) 2fy; length of awns 4/i. 
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At first sight this plant might bo taken, in side viow, for S. spinosum , or 
in ond viow for S. monticuhsum , Brflbisson. But it differs from tho former 
in having its outer odgos less turgid than tho inner and in its procosscs not 
being on the same piano; from the latter in tho more cylindrical lateral 
processes and their forked tips. Tho ncarost rosemblanco to it is, I tliiufc, 
&. (fh'bnudiuw) eustepkanum , Ehrenborg, an American plant, referred to by 
Kalfn, p. 215, without figure, and described and figured in Pritchard's InfuH., 
p. 748 and pi. ii., fig. 8. Tho differences are that in tho Now Zealand 
plant the sides, in ond viow, arc emarginatc and not rectilinear as in tho 
American variety, and tho lateral processes project beyond tho fciden, 
whereas in Pritchard’s figuro thoy are very small and do not roach the 
sides. In 8. senariuw, Ehreuberg (also Amorican), similar processes pro¬ 
ject, but tlioro is also a second series of six othors, shorter and in almost 
corresponding directions, behind the first. In the “ Midland Naturalist,” 
vol. iv., pi. v., Mr. A. W. Wills figures 8. pseudofurciift non , Rcinsch, not 
unlike our plant in end viow, but it is covered with minute* spines on the 
processes as well as on the frond, and the side view is also different. 

On tlio whole, 1 take this plant to be intermodiato between S. emtephn* 
man and S. senariion. 

8. clepsydra , Spencer (in lit. cum spocim.), sp, nov. 8 . 

Fig. 12. 

Frond somewhat largo, smooth. Segments in side viow broader than 
long, widening rapidly from tho constriction which is not doop. The ex¬ 
ternal edges are cither straight or oftonor slightly concave: lateral edges 
eonvox. Ultimate angles ending in a fino awn or mucro. In consequence 
of the shallow constriction the segments are closely united at the base, the 
junction is broad, ami tlioro is no isthmus or band whatever. Tho apex of 
tho third angle with its awn is usually visible beyond the external odgo of 
each segmont. 

Frond in end view triangular; the sides oqual, slightly concave : some¬ 
what mammillato at tho angles which aro terminated by tho awns. The 
concavity of tho sides is not always conspicuous. 

Frond quite free from puucta. 

I have soon no zygospores attached to fronds, but in every gathering 
there arc a number of bodies which may not improbably belong to this 
plant. They resemble generally thoso of S, dejectum, but have fowor spines. 
I hftvo been able to compare them not only with Rolfs’ figures of 8. dejee - 
turn, but also with zygospores of that spocies in my English gatherings. 

Length of frond in sido view 81-4o p ; breadth at oxtomal edge of seg¬ 
ments (exclusive of awns) 80-85 p\ broadth at constriction 15-17 p; side of 
triangle in end view 80-85 p ; length of awn 5 p. 
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It appears to be abundant in Hawke’s Bay, at least in one locality. I 
have not found it in Canterbury. 

This plant at first sight bears great resomblanoe to S, dyectum, Br6b., 
and indeed, when seen in end view, is not to be distinguished from that 
plant. But, as Dr. Spencer remarks in his letter to mo, the broad junction 
of the segments in side view renders it distinct. Ralfs obsorves of S. dfjec- 
turn that “ its segments are connected either without a band or with a very 
short one: '* the expression of Rabenhorst is—“ sinu amplo, acutangulo vel 
obtusangulo;" but no conclusion could be drawn from either phrase that 
the segments of the European plant are so closely and broadly joined 
as those of S, clepsydra, Indeed, Balfs gives the breadth at constriction of 
S. dejectum as h*°b, which is much smaller than that of the New Zea¬ 
land plant. If 8, cuspi datum, which differs from S . dejectum chiefly m the 
length of its connecting band, is considered a good species, the same rule 
might well be observed for 8, clepsydra, 

8, cuspidatum , Br^bisson. (B. XXI.) 

Not common. Two specimens from Canterbury, and a few from 
Hawke’s Bay. 

iS. ( Didymocladon) furciyerum , Brdbisson. S. (R. XXXIII.) 

Fig. 18. 

The specimens which 1 have seen have all either five or six radiating 
processes in end view. Rabenhorst unites Didymocladon with Staurastrum , 
and says that the plant may have 8-4-6-7-8-9 rays: he omits 6. In all 
my specimens the rays in focus at the extreme end have the other series 
behind them in exact, or almost exact, correspondence with them, as 
shown in my figure. 

For comparison with my D. Stella (Trans., vol. xiii., p. 808) see below, 
under that species, in the second part of this paper. 

Only from Hawke’s Bay, where it seems to be not uncommon. 

8. Penium, Br4bisson. 

P. margaritaceum , Ehrenberg. (R. XXV. and XXXHI.) 

I have specimens which, I think, can be referred to all the three varie¬ 
ties, a, fi and y of Ralfs. Rabenhorst unites the two first, and indeed here 
they all occur mingled together. As for the third, the main difference 
between it and the others, in England, appears to be the smaller size of 
its granules. None of my specimens show such largo granules as are 
figured by Ralfs, but some are slightly constricted at the middle, while 
others show no constriction. 

I was fortunate enough to find, on one occasion, a large quantity of 
this plant in full conjugation, with attached zygospores ; there seems to be 
nothing to distinguish it from the English species. 
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From the Snmner Road, Lyttelton, and very rarely from the Oust Valley. 

P.jenneri , Haifa. (R. XXXIII.) or 

P. brebmonii , Moneghini. (R. XXV.) 

I have great doubts whioh of these two occur here, or indeed whether 
either has oome under my observation. Possibly I have mistaken Coemarium 
thwaitmi for it. If P. brebieeonii always occurs in colonies in mucous 
strata, then I have not seen it. 

Very rare, in any case. 

9. Triploceras, Bailey. 

I observe that Rabenhorst and other algologists place this genus, with 
some of the Doculia , under Naegeli’s genus Pleurotwnium , so that probably 
Bailey’s namo must be given up. 

T. tridentatum , milii, var. cylimineum, var. nov. 

In vol. xiii. of the Trans., p. 311,1 described a plant of this speoies with 
a rectangular section. The present variety is circular in section, and of a 
generally thicker form. Otherwise there seems to be no difference, and the 
two are found together. 

From the Bryndwr ditch, and also, rarely, from Hawke’s Bay. 

10. Olosterium, Nitzsch. 

C. yriffiihiit Berkeley. 

Fig. 14. 

Fairly common. Length, from 110-160 p. 

U. venue , Kiitzing. 

I see that Rabenhorst considers this as a separate speoies, though Ralfs 
unites it to O, dunut. As far as I can make out, the main difference be¬ 
tween the two is that ('. venue is tho smaller. However, the dimensions 
appear to be oonstaut. 

C. ehrenbergii , Moneghini. (R. XXVIII.) 

Not uncommon. 

Distinguishable, especially from C. selenaum, mihi, by its thick rounded 
ends and by a conspicuous median inflation of the inner margin. As to 
this, see below, under C . eelen&um , in Part H. of this Paper. 

11. Spirotsenia, Brdbisson. 

8p. obeeura , Ralfs. 

Very rare. 

This plant is subject to the same disadvantage as Sp. condeneata . Its 
distinguishing character is the spiral endoohromu and thiB is quite destroyed 
by all the preserving fluids whioh I have tried. 

12. Soenedesmue, Meyen. 

Rabenhorst relegates this genus to the Palmellace® but as other authors 
inolude it among Desmidie® I leave it. 
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8. acutuj*, Meyen, var. dimorphus , Kutzing. (R. XXXI.) 

The colls are pointed, closely Arranged in a single ovon row and the two 
outer ones aro lunate. 

Not common. 

8. obtusus, Meyon. (R. XXXI.) 

The cells aro ovate or oblong and not in an evon straight row. 

Common. 


Paet II. 

Notes on some of /he Dcsmidiea described in my former paper.' 

I have had the advantage latoly of porusing, in vol. x. of “ Grovilloa,” 
No. 58, Sept. 1881, an article by Mr. Archer roviowing my paper on Now 
Zealand Desmidiofr. It has boon a great satisfaction to mo that so acknow¬ 
ledged an authority does not fmd grave fault with the descriptions which 1 
gave of my new species, nor, in general, with the paper itself; and Mr. 
Archer's remarks have gone far to dear up some points upon which I have 
been in doubt. I take this opportunity of referring again, in a moro or loss 
explanatory way, to some of tko plants therein montionod, as well as to 
some others that Mr. Archer makos no comment upon. 

Previously, however, I must touch upon a point referring to the whole 
family. Mr. Archer agrees with mo in thinking that there is great reason 
to believe many of tho Dosmidio© to be cosmopolitan, but he goes on to 
remark that my “ identifications of certain species may not be thoroughly 
correct." Tho same thought was certainly in my own mind whon writing 
my paper; and in my introductory remarks I observed that “ in many of 
the species which I have sot down here as European, moro especially 
perhaps in the genus Cosmarium, I have noticed peculiarities which do not 
seem to have been mentioned by authors. Tho discussion of those would 
lead me beyond the scope of this paper and porhaps the characters to which 
I refer would not oven suffice to raise tho plants evon to 1 varieties/ ” In 
point of fact, three reasons prevented me from attempting to differentiate 
these plants from European species. First, the dearth of works of rofor- 
onoo, for it was impossible to tell whether the minuto characters noticeable 
were referred to or not by any author elsewhere. Secondly, a doubt 
whether thoso characters might after all only have been overlooked, or 
erroneously referred to, by previous observers; and an instance of this is 
afforded me in Mr. Archer’s papor in “ Grevilloa,” where Stauraslrum avicula 
is stated to bo really, in England, “ not a smooth species, but rough," and 
this was a plant regarding which I expressed doubts in my paper and whioh 
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is now stated to havo boen wrongly figured in Ralfs. And, thirdly, I was 
unwilling, unless fortifiod by moro ovidenco, to multiply species and varieties 
or to introduce confubion, if I could help it. 

Mr. Archer’s doubts as to some of my identifications arc therefore, I 
oonfoss, not unwarranted, and it is quite possible that future observers, 
noting the peculiarities of our Now Zealand Pesmids, minute as those 
peculiarities often aro, may go beyond mo and endeavour to raiso the plants 
to distinct rank. Still, oven now, when I havo had the advantage of longer 
examination and extendod moans of reference, I hesitate to do so. In the 
easos of somo plants, specially mentioned in Mr. Archor’s paper, notes and 
explanations will be found in the following pages : as regards many of the 
others, want of timo lms provontod me from dovoting to thorn so closo an 
observation as would bo necessary to elucidate nuoIi minute features. As 
will be Hcon below, I am almost tompted to boldly make a new species of 
the plant which, in my former paper, 1 referred to Mierasterias rotata , but 
evon in that case I rolrain from doing so. 

Spharotoma excarat um % Ralfs. 

I find that this plant is somewhat less rare than I thought it to he ; but 
still I can by no moans consider it common and in consequence of its 
great fragility connected filamonts are found much more seldom than sepa 
rato joints. 

Muraeterias rotata, Grovillo; and 

Mierasterias r tlenliadata , TWbisson. 

Fig. 10. 

With regard to the distinction botween these two, 1 find from Mr. 
Archor’s paper that that tliorc is no doubt about it, owing to tho difference 
betweon tho zygosporo3. Those I havo nevor yet seen, and my only means 
of distinguishing wore tho toeth of tho lateral lobes; and as both sharp 
and truncate teeth are found here indiscriminately, sometimes all round tho 
frond, somotimes sharp on ono segment and truncate on tho othor, somo- 
times both sharp and truncate on tho samo segment, I am still greatly in 
doubt whether 3/. denticulata occurs hero at all. 

And now as to our ill, rotata . Is it identical with tho English plant, or 
so nearly so as to bo considered the same, or shall it bo orected into a new 
species ? Here my doubts arise from the second of the sources mentioned 
just now; that is, an uncertainty whother some of the foaturos noticeable 
here may not ooour in European plants but have been either overlooked by 
authors or mentioned somewhere unknown to me. 

Tho first differonoo is sizo. According to Ralfs tho dimensions of 
M, rotata are,—length, inch; breadth, inch: and Rnbenhorst's 

measurements apparently agree with this. Reduced to modem nomen- 
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olature this would bo: length 274 p ; breadth, 240 p. All my New Zealand 
specimens which I can consider as foil grown have a length not less than 
820 and many range as high as 400 p. The average difference is shown 
in the diagram, fig. 16d. 

Secondly, I think the teeth of the lateral lobes are more numerous, and 
sharper, than those of the European plant, supposing that is that Raffs’ 
figure may be taken as the general form. My figure 16c shows the number 
and character of the teeth in a full-grown plant. 

Thirdly, and this is probably an important character, the extremity of 
the end lobo shows divisions which 1 am not sure that 1 find in previous 
descriptions. As shown in fig. 16c, and more highly magnified in 16c, the 
extremity of the end lobe has the two teeth at the angles, but it is also 
deeply divided by a median elliptical cleft, and at the opening of this cleft, 
on oach Bide, are two short spines or teeth, each pair converging so as 
almost to close the cleft; and the pairs are not on the same plane, the 
lower ones appearing as if from a mammillate inflation on the subdivision 
of the lobe, 

Are those specific distinctions? 1 am not prepared to say. With 
regard to the last, Rabenhorst's phrase is—“ lobo polari angusto cuneato 
prominulo, in apice plus minus prof unde einuato- vel undulato-exciso, 
angulis oblique truncatis vel bidontafcis.” Mr. Archer (in Pritchard, Inf. 
p. 727,) says, “ End lobe very slightly exserted, its angles very slightly 
produced, bidoutate, ends emarginate.” Possibly neither phrase can be 
construed to include such a cleft as that shown in our plant. As for the 
spines, they might at first sight be taken for those of AT. fimhriata, but they 
are less hairlike than in that plant, and besides there is never any sign 
whatever here of the spines seen on the teeth of M. fimbriata, in the lateral 
lobes. 

In my figure 166 I represent a specimen which only once came under 
my notice, amongst perhaps a dozen of the ordinary form, and which I take 
to be a young state of the plant. It is smaller in size, but the deft of the 
end lobe is there. The angles of that lobe are scarcely bidentate, and the 
spines at the cleft are inconspicuous. And the teeth of the lateral lobe are 
of irregular form, somo truncate, some sharp. It appeared to me that the 
specimen was certainly immature. 

On the whole, I hesitate yet as to the identification of this plant, and 
being unable to moke up my mind on the point, leave it as M. rotata . In 
the character of the endoohrome, in the arrangement of the amylaceous 
vesicles, and in the mode of self-division (as noted in my former paper) it 
resembles the European species. When a zygospore is found, the doubt 
may be cleared up, but we may have to wait some time for that. 
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1 have already mentioned that this plant, which was common here two 
years ago, has been very scarce of late: and no sign of conjugation has as 
yot come under my observation. 

liolocystis incisa. 

Mr. Archer unites this to Micratteria* (othor authors, I find, include it 
under Tetmchastrum ) ; and ho states that instead of being identical, as I had 
thought, with Dr. Wallich's Indian plant, it is probably the same as a plant 
from Sweden, reported by Clevo and called M . decemdentata ft upsaliensis. 

F.uaxtrum hinale, Turpin. 

The plaut mentioned by me (vol. xiii., p. 800) a h either this or E . elegant 
is certainly E. Innate, as I have satisfied myself by comparison with Ralls' 
figures, and with specimens m my English gatherings. E. elegant shows 
the sides of the terminal notch extending considerably boyond the lateral 
spines. 1 regret to say that the figuro 26 in vol. xiii., pi. xii., is about as 
unlike the plant which it is supposed to represent as it is possible to be ; 
and unluckily Mr. Archer has been misled by it to take my Euattrum for a 
new thing. My original drawing was meant to be, and I think was, almost 
exactly resembling Ralfs’ figuro 8 d (or 8 /) in his pi. xiv. 

Uotma riurn margaritiferu m . 

I bolieve that several of fcho forms supposed by mo to belong to this 
species were really L\ tetnwphthalnmm , (\ bronmeii , etc., or at least closely 
allied to them. tnretnm I havo never seen here : C. hntrytis is certainly 
common. Tlio conjugation of C. marganUfennn I saw once, and could detect 
no difference from the European plant. Jn this case also the printed figures 
in pi. xii., vol. xiii., figs. 27, 28, and 28, nro unsatisfactory. Fig. 28 was 
intended to show a slight truncation, hut it does not show any. 

Cmmarium even a turn , Ralfs. 

Fig. 15. 

If Ralfs' figuro 7, pi. xv., be correct, our New Zoal&nd form differs 
from the English one by having its ends (as my figure shows) straight, 
without orenations. 1 think also that the segments are somewhat wider at 
the base. Length of frond 80*5 p ; breadth 27 p. 

Cosmarium hvtrytis , Bory. 

In examining this plant I have been able to detect a very decided volun¬ 
tary motion, which on one occasion I observed for nearly three hours. As 
far as I con gather from works available to mo, it has never been satisfac¬ 
torily shown that the Desmidierc travel voluntarily, that is, in the mannor 
in whioh Diatoms travel. It has long been known that Desmkh 11 move 
that is, they will come to the surface if buried in mud, or to tho side of a 
vessel nearest to the light. But such movements as these, as Ralfs remarks 
(p. 22), may be due rather to the stimulus of light than to “ voluntary 
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effort.” Many observers havo rocorded notes on this subject. Ralfs qnotos 
the following:—“ It was impossible to dotormino whether the vague motions 
of Closterium were voluntary or not” (Dalrymple):—“I havo soon Euax- 
trum margaritiferunt movo quite distinctly” (Bailey) *—“ Elios n'ont pas 
un mouvomcnt sensible sur lo porte-objot du microsoopo” (Brtfbisson)— 
contradictory assertions evidently. Mr. Archer (in Tritch. Inf., p. 5) says 
that “the Desmidio© are seen to move. 1 51 * This phonomonon is 

most notable in Closterium ; in othors it is scarcely, in many not at all, 
cognizable.” The Bov. Mr. Osborne, in the Journ. of the Micros. Hoc., ii., 
285, attributes tho movements of Closterin to cilia , but no other observer 
Beems to agree witli his viows. A friend of mine tells mo that ho has 
frequently seen Cf . lunula “rolling over and over.” But none of these 
statements appoar to mo to satisfactorily sottlo tho quostion whethor the 
Besmids do voluntarily travel, in any willed direction, as the Diatoms do, 
or whother the movements obaorved may not havo boon due to somo cur- 
rontb in the water or disturbing influences beyond tho field of the micro¬ 
scope at tho moment. 1 venture, therefore, to give a few notoH of tho 
motions observed by mo in Cosmarium botrytis , motions which I boliovc 
to have been perfectly “ voluntary,” and not duo to any external in¬ 
fluences. 

I had boon obsorviug the plant on a morning during tho present spring, 
and comparing it with some specimens in my English gatherings. Tho 
bpocimon under observation was situated in tho centre of my “ Sold,” in a 
small clear space botween a dead Pinnularia and a small spock of dirt. It 
had been stationary for quite an hour, and thore was no appearance during 
that time of any “ swarming ” within it. Tho day was fine, and an oven 
full light caino through tho diaphragm. All at once I detected a com¬ 
mencement of “ swarming,” quite faint at first; and when this had con¬ 
tinued two oi threo minutes, I observed a blight oscillation of the frond. 
By degrees the oscillation increased, and tho Dosmid began clearly to move 
from its place. Soon the motion increased, and the plant steadily worked 
its way out between tho Pinnularia and tho dirt, not gliding straight-forward 
but jerking along, with a motion exactly like that of a man elbowing his 
way through a crowd, pushing forward first ono side and then tho other. 
It was clear that the Pinnularia could not produce any effect on it, as it 
was dead; and I carefully looked to see whethor anything in its neigh¬ 
bourhood could have set a current in motion, but found nothing. In about 
ten minutes the Cosmarium had jerked or elbowed itself out into tho open 
water, and still continued its journey towards the apparent lower edge of the 
slide. Five minutes after, the “ swarming ” somewhat increased, as did 
also the oscillation; and tho plant then stopped and began (also in jorks) 
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to raise itself on end, an operation which it took four minutes to complete. 
Having attained an upright position it romained thoro two minutes, waving 
gently to and fro, and then, all of a sudden, fell over on tho other sulo. 
Tho 44 swarming ” had now bocomo quite violont, and tho plant recom- 
monccd its travels, but this time in the contrary direction, returning towards 
the Pinnularia ; after continuing thus for a minute or two it stopped, and 
then oneo more travelled away again. For half an hour it continued 
these manoeuvres, sometimes going one way, sometimes another, always 
44 elbowing '* its way along, and in tho main getting fdrtlior away from its 
original spot. Homctinics, whon it stopped, it would roll about from side* 
to side rather violently (but never from end to ond). 1 thought 1 observed 
that as tho “ swarming ” increased, so also did the 14 jerks,*’ and it appoared 
to mo also that the ondocliromo was changing. It showed a tondoncy to 
form in each segment two masses of closor consistency than tho rest; each 
of tlieso masses, retaining its bright groon colour, bocamo surrounded with 
a brownish baud, and it was in this band (never in the green particles) that 
the swarming was conspicuous. Onco an exceedingly minute Infusorium, 
scarcely visible under the ft objeotivo, came sailing towards tho plant, somo- 
what leisuroly; but, when almost on tho point of touching it, darted buddonly 
back to some distance. Was it repelled ? I could not say: it did not return. 

Tho oscillations and rollings of tho (V *smarimn continued for two or 
threo hours, and I observed that whenever it chanced to come to any littlo 
mass of weed or dirt obstructing its course it avoided it, somotimos indcod 
retracing its stops a little to get round a hoadliuid. Wlionovor it raised 
itself on end I took ospocial pains to see whether anything could be observed 
of tho naturo of cilia, or whothor any appcaronco could bo detected in tho 
water leading to the supposition that retractile procossos oxistod, but with¬ 
out success. 

I have no doubt that the movements described were quite as (4 volun¬ 
tary,” as those of any Diatom. In another part of tho same slido a Stan- 
roneie was travelling very actively and tho difference between tho two plants 
was that the Diatom glided backwards and forwards without more than very 
slight oscillation, whereas tho Comarium made its way simply by lateral 
jorkings. 

Staurastnim gracile , Haifa. 

Fig. 17. 

This is anothor of the plants in which tho differences from tho European 
form do not seem to mo to bo sufficient to render it distinet. As my figure 
shows, it is less slender and tho processes are shorter than in Rolfs* species. 
Length in end view from tho middlo of one side to tho ond of tho opposito 
process (exclusive of the four spines) 60 p: length of process 16 ft. 
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Staurastrum avicula, Bribisson. 

Mr. Archer thinks that bur plant may be a distinct form and says that 
Raffs’ figure of the English species is incorrect. I am willing to accept 
this, but as I have not soen any specimens since writing my former paper I 
am not prepared to suggest any new name. 

All these minute forms of Staurastrum are difficult of identification and 
it would be easy to multiply species upon the slight differences occurring so 
frequently. 

Didymocladon Stella, mihi. 

This plant must, I suppose, be relegated to the genus Stanrastrum , as 
Pritchard, Babenkorst and succeeding writers do not admit Raffs’ genus. 

As to its specific status, I am in some doubt. After carefully compar¬ 
ing it with specimens of 8 . furcujeruw, both from llawko’s Bay and from 
England, and allowing for Rabenhorst’s statement that 8. furcigmtm may 
have from three to nine rays in ond view, I cannot regard my S. ( Didynmcfa - 
don) Stella as identical with that plant. In all my specimens of S. Jurrigcrum , 
as remarked in the first part of this paper, whether there are five or six 
rays, those rays which are behind the terminal ones, and which are at first 
sight out of focus, are always in almost, if not quite, direct correspondence 
of direction with the terminal rays. I cannot see how in any case the pecu¬ 
liar multi-radiate appearance of 8 . stella can be produced by the English 
plant. 

I find, however, in the “ Midland Naturalist,” a figure (vol. iv., pi. v.) 
of Staurastrum arctUcon , Ehrenberg, a plant mentioned by Babenkorst as 
American, under the name Xanthidiuvi arctUcon , and seemingly found 
lately in Wales. This plant, in end view, has six terminal rays, and eight 
others behind them, almost in corresponding directions. Whether, in some 
cases, it may show the twenty-eight divaricating rays of my 8. stella I can¬ 
not say: if so, my plant will have to be abandoned as a distinct species. 

5. pseudo-furcigerum , Reinsch, though its side view approaches best to 
that of 8 . stella , differs altogether in end view, being then more like 8. 
eustephanum in general outline. 

I find that Mr. Archer would refer our plant rather to Staurastrum sex- 
angulare y Bulnheim, which I do not know. 

Docidium baculum , Ehrenberg. 

I expressed in my former paper doubts as to the existence of this plant 
here, and after comparison with English specimens I have come to the con¬ 
clusion that it iB not found here, or at least that it has not come under my 
notice. Its distinctive character is the possession of a solitary , prominent 
inflation at the base of each segment. All my New Zealand specimens 
show at lpast more than one inflation. 
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Closterium mlmmtm , mihi. 

Fig. 19. 

Two of the distinguishing marks separating this plant from C7. ehreubergii 
are—the aouteness of the ends and the absence of a median inflation of the 
inner margin. The first character is oonstant and conspicuous. With 
regard to the second, I find that although, in its natural state, the inner 
margin forms a clear concave curve, yet in all the preserving fluids which I 
have tried an inflation becomes noticeable ; not indeed such an inflation as 
that of (\ ehrenbertjii , but of the nature of that shown in my figure, where 
the inner margin becomes nearly straight. Indood, in glycerine, it is some¬ 
times quite straight. 

I find also that when fronds are about to conjugate, an inflation is notice¬ 
able on both the outer and the inner margin, but only in the immediate 
region where the suture should bo ; that is, the cell-wall at that particular 
spot is bulged out all round. This, which is part of the process of conjuga¬ 
tion, as I am about to describe, is quite different from the wide inflation 
visible in (\ ehreubergii. 

The process of conjugation, liowovor, as I have latoly boon fortunate 
enough to see up to a cortain point, is the same as in ehrenhergii , as 
described by the Rev. W. Smith, in the Annals and Mag. of Nat. Hist., 
1850, p. 1, and pi. i. Two fronds, each of which presents the slight 
bulging at the middle just mentioned, approach each other, and then 
become surrounded by a mucous cnvolope, within which thoy lio, longi¬ 
tudinally approximate, thoir ends almost touching, and their concave sides 
turned towards each other. Next, thoy proceed to undergo self-division: 
each frond separates at the middle, drawing itself out until, after tho 
separation, there appear four fronds, oach with one long arm and one very 
short arm, the latter terminating in a rounded short beak. Then the con¬ 
jugation takes placo by the junction of eaeh corresponding pair, the junc¬ 
tion being operated at the point where the bases of the long and short arms 
occur: and the endochrome, pouring out from each frond and joining in 
the middle, forms the zygospore, or, rather, the two zygospores, as there is 
one to each pair. Unfortunately, I cannot say precisely the nature of theso 
zygospores. The specimens which I observed had been placed in a growing¬ 
cell, where the process just described had been going on quite smoothly for 
more than twenty-four hours, from the first approach of the fronds down to 
the junction of the ondoohrome. At this point a sudden jar displaced the 
thin cover-glass of the cell: the conjugating fronds wore crushed, and the 
process was at once brought to an untimely end. However, from what I saw, 
and from the presenoe in the gathering of bodies not otherwise idoutifiable, 

I have no doubt that the zygospores of C. telenmm are orbicular and smooth. 
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Mr. Smith (foe. cit.) says that Closterium ehrenbergii stands alone amongst 
the lEnropoan Closteria in producing double zygospores. It is, therefore, 
not uninteresting to have to add to it in this rospect a plant from New 
Zealand. But I have sorno doubt whether Mr. Smith’s statement is alto¬ 
gether correct, in view of a noticeublo featuro in the conjugation of the 
next plant on my list, which affords, I think, foundation for a closor study 
of the phenomenon in connection with other plants of the genus. As a 
rule the conjugation of Closterium is, m a sonso, simplo enough * two fronds 
approach, join, open at a suturo, and a zygospore is formed betwcon them. 
If, ns in (\ roslratum , the fronds open at tho median suturo, the sograents 
attached to tho zygospore will be equal in length : should thero bo secondary 
sutures as in (\ intermedium, the fronds may opon at thoso and the segments 
will be unequal, but the inequality will be easily intelligible. In the ease of 

C. acerosum , Schrank, 

Fig. 18. 

the process, to a certain extent, resembles that in C. selenaum. That 
is to say, tho segments attached to tho zygospore are unequal, although 
there are no secondary sutures. The inequality is shown in my figuro 18 />, 
whore each frond has one long arm and ono very short ono. This inequality 
is also shown in Haifa’ plato xxvii, but no reference is made to it in tho 
text. Mr. Archer, in Pritchard’s 44 Infusoria,” likewise says nothing of it. 
Von Siebold, in the Journal of the Micros. Society, 1858, seems to refer to 
something of the kind, though I do not understand his expression: he 
speaks of 44 only the two upper and lower halves ” coalescing, a phrase 
which may moan anything. 

In the spring of last year I gathorod on ono occasion a small quantity 
of C, aeerosum in conjugation. Although unable to watch tho process from 
its commencement, I oxaminod the gathering with great care. There must 
have been several hundreds of plants in it, and they were all surrounded 
with a common mucous envelopo, and not segregated in pairs as in C. 
selenctMm . When the mass was first placed on the slide many of the fronds 
woro alroady in full conjugation, and many others had completed the pro¬ 
cess. A small proportion (less than one in ten), presented tho normal 
form of the plant, with two equal arms, as in my figure 18 a, the uppermost 
figure. A few more appeared as tho second shown in fig. 18 a, and the 
rest had still shortor arms, the greater number of all being as in my lowost 
figure, with one arm almost an equilateral triangle. Conjugation invariably 
occurred between two fronds of this last form, never in any of the others. 

If, in the conjugating fronds, I had dotooted pny folds or wrinkles in the 
cell-wall of the shorter arms, I could have oonoluded that in the process 
that arm, for some reason or other, shrank up. But no Buch folds were 
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viflible in any case, boyond, that is, the folds due to the bursting of the 
cell-wall, which woro easily recognizable. Consequently, I could only infer 
that the fronds had undergone self-division previous to conjugation; and on 
this supposition those in which the inequality was but slight would have 
simply missed conjugation and were growing in the ordinary way. This 
being the caso, if I am right, it results that each pair of segments in C. 
aeerosum produces a zygospore, and therefore each whole frond produces 
two zygospores; but the process differs from that of C. selenet urn and (\ 
ehrenhergii in this, that the fronds do not shut themselves up in pairs in 
mucus, but are all envelopod in the samo envelope. 

Certainly, I cannot say that I saw any fronds dividing , for tho procoss 
had already begun, and was in full swing when first soon. But T am unable 
to account in any other way for tho curious inequality of tho arms. 

As (\ aeerosum has only a suture at tho middle, and no secondary suturos, 
the bursting of tho coll-wall anywhoro but at tho middlo cannot be explained 
as in (\ intermedium. Penium margaritaceum and other plants also open un¬ 
equally, but they too have secondary sutures. 

Clostcrium lineatum , Ehronborg. 

This is another of tho plants observed conjugating. There is nothing to 
distinguish it from the English species. 

Clo8terinm dinner, Ehrenborg. 

Also observed conjugating. 

I add a figuro (20) of Scenedesmus quadric a ud a, to show the three bristles 
sometimes observable. 

Also two figures, 21 and 22, as specimens of the curious monstrosities 
of growth ofton seen amongst Dosmidiorc, a family generally of such ro- 
markablo symmetry of form. Fig. 21 is Tetrachastrum ( Jloloeystis) ineisum ; 
fig. 22 is Dacidium elavatum. 

Nominal List ok DESMIT>IEd5 eepouted prom New Zealand up to 1882. 


An asterisk in this list marks the spocieB described by me oh new in the foregoing and my 
previous paper (vul. xiii., 1880, p. 297) ; a dagger marks those described a* new by Dr. 
Spencer in his paper (vol. xiv., pp. 295, 290) ; and a double dagger thoso reported by 
Dr. Spencer In tho same paper, but not new. 

[Note. — 1 include also Docidium ( Pleurotantum) ovatum , of which 1 find the following 
notice in ono of Professor Nordstedt’s papers—“ 11 roc speoios quoquo in .BrasiliA ot Nov A 
ZealandiA leeta estbut 1 do not know tho plant.] 

Hyalotheoa dissiliens. Spha>rozosma exoavatum. 

dubia. 11 filiformo. 

Aptogonum undulatum.* pulohrum.t 1 

Desmidium aptogonium. vertebra turn. 

swartzii. Micrasterias ampullaoea.* 

17 
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Micraateriaa ampullaoea, var. ft 1 
denticulate ? 
rotata. 
thomaaiana ? 

Tetraohaatrum (Holooystia) tnoiaum. 
Euastrum anaatnm. 

slogans. 

Cosmarium botryiia. 

broomeii. 
crcnatum. 
cucumifl. f f 

cyclicum, var. ampliatum.* 

geinmiforum. 

granatum. 

m&rg&i itifcram. 

meneghinii. 

moniliforum. 

obaoletuzn, var. punctatum.* 

ornatum ? 

phaseolua. 

punctulatum. 

pusillum. 

pyramidatum. 

ralfaii. 

I* var . ft * 

spooioBum, var . inflatum. * 
tonne. * 

tetraophth&lmum. f f 

tt var. ft. 

thwaiteaii ? 
nndnlatnm. 

f. var. ft m 

■p. t 

Xanthidium aonleatum. 

oristatum 

Arthrodesxnus convergens. 
inona. 

Staoraatrom aonleatum. 

alternant 

avioula. 

olepaydra. * 

onapidatuzn. 

dejectum. 

dilatatnm. 

eustephanum, var. emargina 
tom. * 
fureigartun* 


Staurasirum gracile. 

mutloum. 

orbionlare. 

paradoxum. + t 

polymorphum. 

pnnctnlatum. 

apinoaum. 

(Didymodadon) atella. * 
tetraoerum. 
trioome. 
ap. t 

Peniom brebiaaonii ? 
oloaterioidea. 
digitus, 
jennerl 1 
margaiitaoeum. 

Dooidinm clavatum. 

dilatatnm H 
ehrenbergii. 

ovatum {teste Nordatedt). 
truneatum. 

Tnplooeraa tridentatom. * 

„ var. cylindri 
cum.* 

Cloaterium aoeroaum. 

acutum. 

„ var. tenerrimum. 1 t 
attenuatusn. f t 
oornu. f f 
dian®. 

didymotooum. 

ehrenbergii. 

griffithii. 

jennerl. f f 

junddum. 

lanoeolatum.' f> f 

leibldnii. 

lineatum. 

lunula. 

moniliferum. f 
roctratum. 
selenoum. * 

■etaceum. 

atriolatum. 

▼onus. 

Spirotsnia oondenaata. 
obaeura. 


|| DocidAum Mlatatum will haye to be eliminated if It ia really D. ovattm. 
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Ankistrodesmus scutissimus. 

faloatus. 
sp. * 

«P * 


Beenedesmu* aoutus. 

It var. dimorphus. 
obliquus. 
obtusas. 


DESCRIPTION OF PLATES XXIV. AND XXV. 

Fig. 1. Cosmariam ralf&ii, var. ft . x 850. 

2. Cosmariam thwaiteeii. x 700. 

i* 8. Cosmariam pusillum, dividing . x 1000. 

,» 4. Cosmarium gemmiferum (a, front view x 850: 5, end view x iOO) 

„ 5. Cosmarium obsoletnm, var. punctatam (a, front view: ft, end view) x 350. 

6. Cosmarium speciosum, var. inflatum (a, front view: ft, side view) x 450. 

7 Cosmarium cyoliouiu, var. ampiiatam fa, front view: ft, end view) x 850. 

„ 8. Cosmarium tetraophthalmnm, var . ft (a, conjugation with zygos¬ 
pore : ft, front view: c, end view). x 850. 

„ 9. Cosmarium undulatum, var. ft . x 700. 

„ 10. Cosmarium tenuo (a, front view : ft, end view) . x 700. 

„ 11. Staurastrum eustephannm, var emarginatum (a, side view : ft, end 

view). x 700. 

,, 12. Staurastrum clepsydra (a, ft, side view: c, d, e, /, end view: 

р, zygospore ?) x 400. 

„ 18. Staurastrum fnroigerum (a, 5-rayed: ft, 6-rayed). x 850. 

„ 14. Closterium grif&thii, two sizes . x 400. 

„ 15. Cosmarium crenatum, N.Z. form . x 400. 

,, 16. Miorasterias rotate, N.Z. forms (a, sharp teeth : ft, truncate teeth : 

с, end lobe x 850: <f, comparative sizes N.Z. and English 

forms) . x 200. 

i, 17. Staurastrum gracile, N.Z. form . x 400. 

if 18. Closterium aoerosum (a, fronds with varying arms: ft, the same 

with zygospore) . x 90. 

„ 19. Closterium selennum, effect of glycerine. x 60. 

tl 20. Soenedesums acutus. x |00. 

„ 21. Holooystis (Tetrachastium) incina, abnormal . x 200. 

„ 22. Doddium davatum, abnormal . x 90. 


Art. XXXII.— On a netc Composite Plant* By Bobkrt Brown. 

Communicated by Professor Hutton. 

[Read before the Philosophical Institute of Canterbury , 80 th November , 1882.J 
Olouogyne (?) kenned yi, sp. nov. 

Plant a small excessively and irregularly branched under-shrub, from 6 to 
12 inches high. Stem short, terete; bark pale brown ; upper branches very 
slender 9 tetragonous, farrowed, bright green, hispid with stiff hairs. Leaves 
alternate, distant, from $ to $ inch in length, sessile, linear-acute or sub- 
spathulate, entire or bi- or tridentate, midrib pellucid; under surface with 
short stiff hairs; upper or bract leaves linear-lanceolate, acute, small, 
Ffawer heads yellow | inch in diameter, single, terminal on the end of a 
short peduncle; receptacle conical, chaffy. Involucre oampanulate : bracts 
equal, in two rows, the outer linear, blunt, with a tuft of rigid hairs at the 
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apex; the inner narrower, linoor-lanccolate, acute: all the bracts hispid on 
the back. Florets of the ray female, ligulatc, acute, rocurvod; style slender, 
inclined, stigma linear, bifid, rounded at the apex, minutely papillose. 
Florets of the disc tubular, from two to ton, hermaphrodite; corolla five- 
lobed hispid at the spread¬ 
ing and slightly recurved 
apex; stylo shorter and 
stouter than in the ligulatc 
florets, the stigma strongly 
papillose, bifid, linear, blunt 
at the apex; stamens five, 
inserted on tho corolla, fila¬ 
ments free, shorter than tho 
anthers, anthers scarcely co¬ 
hering, obtuse at the base 
and without any terminal 
appendage ; pappus of six to 
eight irregular awns, two or 
three of which are long and 
spreading, the others very 
short. There are always 
either three or Jive patent 
awns on one of the angles, 
and of these the centre one 
is longer than the others. 

All the awns are slightly 
confluent at tho base and 
all are barbed with rotrorso, 
single - celled, stiff hairs. 

Aclienes sub-tetragonous, ob- 
conic, slightly compressed, 
hispid, with two of the 
angles rainutoly winged; 
very persistent on the receptacle. Olossogyne hennedyi t Drown, nat. size. 

llab. Godley Head, Banks Peninsula; on clay soil faoing the north. 
Flowering from September to March. 

This spocies differs from Qlossogyne in tho short peduncles, tho rounded 
apex of the stigma; the obconic aohenes, and greater number of awns, as 
well as their peculiar arrangement. I have named it after Mr. Boger 
Hennedy, lecturer on botany at Andersonian University, Glasgow, my 
formor teacher. 
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Art. X XXI II.— Further Note* on Sorghum Experiment*. 

By Mr. Justice Gillies. 

L Read before the Auckland Institute, 31*t July , 1882. J 
On tiie 8th of August lust 1 had the honour to proscut to this society some 
notes on the growth of Sorghum* in this district, meaning by this district 
the volcanic soil on which 1 live at Epsom, close to the base of tho old 
volcanic crator of Mount Eden. In such light and poor though quick 
soil, I did not oxpoct tho Sorghum saccharatum to dovelope its full capacity 
of growth, nor did I in the moist climate of this Isthmus of Auckland 
expect it to develope to tho full extent its saccharine properties. On that 
occasion, however, I proved that even on such boil not manured, I had pi o- 
ducod at the rate of (5-2 tons por aero of topped but unstrippod cano of tho 
Early Amber Sorghum . My experiments this year show me that this was 
equal to about 6*25 tons of topped and stripped cano ready for crushing. 

I now proceod to give my experiments of this year. First ab to tho 
growth of the cano. 

From circumstancos ovor which 1 had no control, J was able this year 
to grow and cultivato properly only ono quarter of an acre of the Early 
Amber from American seed. It was grown on tho same soil on which I 
had raisod last year’s crop, but I gave it chemical manure in accoi’danco (as 
noarly as I could obtain tho mgrodiontb here) with M. Georgeb Villus for¬ 
mula (on Artificial Manures, Crooked translation, 1870, p. 81)6) for Sorgho. 
I planted in the second week of November (a little too lato I think), in 
drills 8 foot apart, with about 4 seeds 2 foot G inches apart in the drill. 
Absence from homo prevented my noting tho various stages of growth, but 
it was ready for cutting, i.e. tho seed was ripening, in the second week of 
April. As you aro aware, tho season was an exceptionally wet and cold 
ono, which no doubt interfered materially both with its growth and ripen¬ 
ing. In the second week of April I cut, topped, and stripped a ton and a 
half weighed, leaving fully as much more standing for cattle-feed. This 
gives a yield of 12 tons por acre of toppod and stripped cano, or consider¬ 
ably more than double what I obtained from tho same ground on tho 
previous year. Some of my own seed of tho provious year which I had 
sown broadcast showed much stronger and heavier, but I had no moans of 
accurately estimating the difference. I had in spring distributed a largo 
quantity of both American and New Zealand grown seed, and so far as I 
have beard the New Zealand grown seed produced the heaviest crop. 

Mr. Joseph Banks, of Moadowbauk Faim, Tarnaki, planted m November 
after taking up a crop of potatoes, and grow a crop of 20 tons of topped but 

* Trans. N.Z. Inst., vol. xiv., p 878. 
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unstripped cane to the aero, equal to 17 tons of stripped cane ready for 
crushing. On two tons of this I experimented, as I shall afterwards de¬ 
scribe. 

Mr. William Johns, writing on 28th March, 1882, reports to me as 
follows regarding the growth of Early Amber Sorghum at Te Rahu, 
near Te Awamutu:—“ On the 25th of October, 1881, I planted out the 
greater portion of a packet of seed of the above received from you through 
Mr. Lavers. 

“ It was planted on fair land, manured with bone-flour at the rate of 
about 5 cwt. per acre. The seed grew well until the plants were some 8 
inches high, when unfortunately, on account probably of its being planted 
alongside a plat of maize, which shared its fate, nearly every plant was 
pulled up by the pheasants. 

“ Having fortunately a little seed left (about 1 oz.), 1 replanted a por¬ 
tion of the ground on the 15th November, sowing—as before—the seed about 
2 inches deep, about 8 feet apart in the rows aud about the same distance 
between each hill, 5 or 0 seeds to each hill. This seed grew very rapidly 
undisturbed by the pheasants; the tune at which it was planted being, in 
my opinion, more suitable than earlier in the season. 

“ By the latter end of January tlio canes began to form aud on the 20th 
of February the first flowei-top appeared, being considerably later than 
what I expected; but the ground having a slight southerly aspect may 
account for this. By the end of February the flowers had becomo well 
developed, the canes at this time bemg 8 to 9 feet high. At the present 
time (28th March) the seeds are well ripened, the amount of seed whioh I 
estimate to save being about half a bushel (20 to 80 lbs.), portions of which 
I intend to distribute among my neighbours, so that its growth here in 
Waikato may be well tested. 

“ Judging by the .growth of the small plat I have, I estimate 
the weight of cane that could be grown on an acre at from 15 to 20 
tons at the least, from which I should say about a ton of seed could be 
obtained. 

“ Not wishing to interfere with the growth of the seed, I did not out any 
of the canes for the purpose of expressing the juice, save a few only by way 
of experiment, from wbioh I am led to believe—first, that the very large and 
the very small canes yield comparatively poor saccharine juice; and second, 
that medium-sized canes, of say three-quarters of an inch in diameter at 
their lowest joint, are far the richest in that respect; as a rule those ex¬ 
ceeding an inch and those under two-thirds of an inch respectively at their 
lower joints, do not equal those that vary within those two measures in 
richness of juice. 



Gillies. —On Sorghum Experiment*. 


M I think, therefore, that to obtain plants rich in sugar, while the 
seeds should be planted in rows 3 feet apart, the hills should not be more 
than 2 feet apart, with 3 to 4 seeds in each hill; this would tond to 
encourage the growth of moderate-sized canos rich in sugar. From a 
farming point of view I should say the Sorghum should be a very useful 
fodder plant, coming in when pastures are generally parched up ; and, as it 
oan be sown late, land under turnips in winter can easily be prepared for it 
late in spring, when tho turnips are eaten off. While, should only the 
sugar be successfully extracted from it, it is a plant that will evidently 
thrive admirably on the alluvial loams of the Waikato District. 

11 In growing the above I purposely tried it on land of only ordinary 
quality and with ordinary treatment, thinking it a fairer test than by forcing 
the plants on extra rich soil/' 

Mr. W. Tetley of Paeroa reports to Mr. Lavers as follows:—“ Tho 
Sorghum (grown from the two parcels of seed which you kindly sent me, 
off that which Mr. Justico Gillies had iu such a public-spirited manner 
placed at your disposal) was planted on the 1st and 2nd November. It 
grew to a height of from 10 feet G inches to 12 feet. 

** I planted it on a plat of ground which I considered too wet to grow 
potatoes, and the season has been rather unfavourable, otherwise I think it 
would have grown considerably higher and heavior. 

“ The weight of cano produced per acre of Honduras and Early Amber 
(cut as directed, and stripped of leaves) was 18 tons 6 cwt. and 18 tons 
8 cwt. respectively. 

“ From 1 cwt. of the cano we pressed (with a very indifferent machine) 
6 qts. 1*86 pts. of juice, ono gallon of whioh weighed 10 lbs. 2 oz., and 
yielded 2 lbs. of treacle. 

44 The quantity of juice to tho acre will therefore be about 4G0 gals, 
from the Honduras, and 880 gals, from the Early Amber, or 920 lbs. and 
1,260 lbs. of treacle to the aore respectively." 

Mr. S. Meiklejohn, of Matakana, is reported as follows in the news¬ 
papers :— u From Mr. S. Meiklejohn, Matakana, we have received a sample 
of syrup made from Sorghum grown upon his farm this season. He states 
that he got some seed from Mr. Justice Gillies, through Mr. Lavers, Queen- 
street, and that he planted it on land which produced four tons of potatoes 
to fiie acre. He sowed it in drills three feet apart, and it grew to the height 
of eight to ten feet. He believes it should be planted iu drills not less than 
six feet apart. When beginning to seed he crushed sufficient cane to pro¬ 
duce 85 gallons of juice, which he boiled down to 4 gallons. When the 
cane was fully ripe he crushed sufficient to yield 10 gallons of juice, and 
got 17 lbs* of syrup or molasses, a sample of which he has sent to ua. The 
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syrup is very good, and would doubtless bo very suitable in a family where 
there is a number of children. It is free from any unpleasant flavour, and 
had it been properly treated for sugar-production would no doubt have 
yielded more or less dry sugar. Mr. Meiklejolm is of opinion that there 
would bo no difficulty in growing a crop that would yield from 120 to 160 
gallons per acre, a quantity which wo think is considerably undor-osti mated. 
With power of some kind to drive the crusher, he belioves a crop of Sorghum 
could be grown and harvested with less risk and trouble than a crop of oats. 
He has found the seed to be valuable feed for fowls, and the strippings, or 
crushed canes, good cattle-food.” 

From my own experience, therefore, and tho testimony thus afforded 
me, I think I am warranted in saying that on averago land, properly 
cultivated, as for a crop of maize, a crop of Early Amber cauo of 16 tons to 
the acre, topped and stripped, may be reasonably expootod. On poor soils, 
or if not kept clean from weeds, or in unfavourable seasons, the yield may 
be less; on rich soil, well cultivated, and in favourable seasons, tho yield 
may be much groater. Bo much for the growth of the plant. 1 now come 
to its economic valuo. 

That it is eagerly eaten by cattle and horses in all stages of its growth, 
but more especially as it comes on towards ripening, I can s^ieak from my 
own experience, as well as from the testimony of others. And, as Mr. Johns 
points out, it may be planted after turnips are fed off, —or, as Mr. Banks has 
proved, after an early crop of potatoes has been taken, and como in as 
green food for stock in March, when our Auckland pastures are much burnt 
up. If the cane is kept for syrup- or sugar-making, the seed is most 
valuable for fowlB. This brings me to my experiments in syrup- and sugar- 
making during the past season. 

And here I may say that these experiments, though not altogether 
successful, arc at least instructive, and may lead up to better succoss in tho 
future either by myself or others. The crushing-mill I used was a No. 0 
Victor mill (tho smallest size), manufactured by the Blymyer Manufactur¬ 
ing Company, Cincinnati, U.S.A., price $60 or £10. (With freight per 
rail and mail steamer, it cost mo hero £10 8s. 6d.) It has worked 
admirably, although I have not boon able yet to get it to turn out what the 
makers say it can do, namely—40 gallons of juioo per hour. The greatest 
quantity I have obtained was 21 gallons per hour ; but this may be owing 
to the slow pace of the horses used. Tho boiler used was of copper, and 
was made in Auckland, 4*6 x 2*8 x 2*8, capacity gallons. The 

evaporator made in Auckland was of galvanized iron, 0 feet long x 84 feet 
wide x 8 inches deep. The boiler 1 found well suited to the work, but the 
evaporator was not satisfactory. They eoBt respectively £7 and £4 10s. 
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On Oth April last I reoeivod from Mr. Joseph Banks two tons of Early 
Ambor cano, topped, but unstripped. Although tho seed liad so far ripeued 
that the birds had noarly stripped it, tho cano and leaves were very green 
owing probably to the unusually moist and cold season. Next day I bogan 
my experiments. 1 woighod one stalk with leaves on, 1 lb. 5 oz., put it 
through the mill, when the dry residuum (or bagasse) woighod 9 oz., showing 
57 per cent, of juico obtained. As the juice, however, was very green, I slacked 
the mill rollers a little and stripped tho cane. An average of 12 canes 
stripped showed 10 lbs. woight or 18*6 oz. per cano. At a later Btage of 
crushing I found 82 canes yielded 8 gallons of juice, woighing 11 lbs. per 
gallon or 6*44 oz. juice per cano. This is equal to 48*8 per cent, of juice to 
cane, but on tho total crushing of one ton 1 actually realized only 41*25 per 
cent, or 84 gallons. This 1 crushed at the rate of 32 gallons per hour, but in 
my subsequent crushings, with a faster walking horse, 1 made 21 gallons per 
hour. The juico was caught from the mill in graduated galvanized iron buckets 
and iioured at once into the boiler; it showed a density of 11 at a temperature 
of 66° F. The fresh juice did not affect blue litmus, but after standing for 
an hour or two in the boiler it made tin* litmus a deep indigo colour. Tho 
weather in tho afternoon was very wet, and us 1 had no sholter for the canes, 
they were wot while passing through tho mill, thereby to some slight extent 
affecting the juico. In consequence of tho rain 1 did not proceed to boil 
and evaporate till next morning. I then found the juice from the top of 
the boilor weigh 101b. 10 oz. per gallon, owing no doubt to part of the solid 
matter having settled to the bottom. Tbo litmus showed a blue purple 
colour. Having lit tho lire (of Kamo coal) 1 kept the juice constantly 
skimmed throughout the whole process. When the thermometer indicated 
150^ F., 1 added about one quart of cream of lime, stirring it well into tbo 
juice. My impression now is that 1 added too much lime, and that it was 
not of proper quality. I could not obtain pure shell lime, and had to use 
Mahurangi hydraulic lime, recently slaked, which 1 found by another ox- 
poriment rendered the juico acrid. One hour and a quarter from the fire 
being lit, the juice was boiling. Having allowod it to boihfor a few miiiutos, 
I drew the fire and allowed the juice to settlo. Having allowed sufticiont 
time for that purposo, I began to draw off into the evaporator, but finding a 
good deal of sedimentary matter still in tho juice, and my stopcocks not 
working properly, I was obliged to dip out tho hot juice with buckets and 
strain it through a clean cornsack into the evaporator. It was then clear 
and of a dark amber colour. JSTot wishing to allow tho temperature 
to get below 150° F., 1 did not take all tho juico from the boiler, 
only about 50 to 55 gallons, and at onco started the fire under tho 
evaporator. 1 then added sulphurous acid imiil litmus began to redden. 
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I kept the juice in the evaporator constantly boiling till I found the 
thermometer indicate 220° F. as the boiling-point. The temperature, 
however, must have been much higher, as the original boiling-point of the 
juice indicated only 210°, and I subsequently found that my thermometers 
could not be relied upon at those high temperatures. As soon as 220° was 
indicated I drew tho fire, but the syrup, which had then thickened very 
rapidly, continued for a long time in a state of ebullition. All the time of 
evaporating 1 kept the juice stirred with woodon paddles to prevent burning, 
but, in spite of all my care, a portion of the syrup got burnt. As soou as 
possible I ladled out the syrup, which was now of the consistence of thick 
treacle, into a 25-gallon cask, and found that I had about 10 gallons of syrup 
of a rich brown colour. The cask I placed in a room with a fire to keep 
the temperature up to 80°, the atmospheric temperature being only 68°. 
Next morning I found ono of the hoops had slipped, and treacle was oozing 
through between some of the staves. For several days the heat was kept 
up to 80° to 84°, but, there boing no sign of crystallization, I drew off the 
treacle, of which thore were about 5 gallons, the remainder seeming to be 
a yellowish treacle in a frothy condition. I have since been informed that 
this was soccharate of lime. 

On the 10th April 1 tried a second experiment with the balance of Mr. 
Banks' cane supplemented by sufficient of my own to make up a ton. This 
we-crushed at tho rate of 21 gallons per hour. The fresh juice weighed 
11*5 lbs. por gallon, showing a density of 12 at a tomporature of 68° F. 
Obtained 80 gallons of juice from the ton, but, in the boiling, just after 
adding the lime, the whole thing suddenly boiled over and was destroyed. 
The cause I cannot tell, unless it may be connected with the state of the 
juice from Mr. Banks' cane, which had lain exposed to heavy rain for 
three days. 

On the 11th I again crushed a ton of cane. This was of my own grow¬ 
ing, fresh cut, and much riper than the former cane used. From it I 
obtained 78 gallons of juice, showing a density of 18*5 at a temperature of 
62° F. This I boiled as before, but on this occasion used pure shell lime, 
which gave a much better result in clearing the juice, so that, when it came 
into the evaporator, it was a light amber colour. Added sulphurous acid as 
before to neutralize excess of lime, and continued evaporating carefully to 
avoid burning until the syrup had obtained, as I thought, a sufficient 
density —as I could not trust my thermometers. When it oooled, however, 
I found it had not bocu sufficiently evaporated, so that on this ocoaBion 
also 1 failed to produce a crystallizable syrup. My public duties pre¬ 
vented my further experimenting during the past season. I may here 
mention, however, that Mr. Skey, the Government Analyist, in the month 
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of May analyzed a portion of my crop, then still standing, and found it 
produce 7*12 per cent, of sugar, of which a very small proportion was 
uncrystallizable. I hope that the teachings of my failures will enable me 
to be more successful next year. 

But 1 have succeeded in making sugar. A portion of the treacle made 
from my first crushing 1 distributed, and a portiou was used for household 
purposes. About 2} gallons were put into an earthenware jar, and left in 
a storeroom. On looking at this jar some two months after, T found a de¬ 
posit of crystallized sugar an inch thick all over the sides and bottom of 
the jar. This I took and strained through a sieve under pressure and 
obtained about 5 lbs. of sugar. 

Of the quality you can judge for yourselves from the samples 1 now placo 
before you. It is, I believe, the first sugar produced in New Zealand. I 
also present you with samples of the troacle. 

Summary of results proved hy experiments. 

1. That from 12 to 18 tons of topped and stripped cane per acre can be 

produced on average soils with ordinary culture. 

2. That 50 per cent, of the weight of btripped cane can be expressed. I 

have averaged over 41 per cent, on 8 tons,—or 80*06 gallons. 

8. That the juico averages over 11 lbs. per gallon, weight. 

4. That the juice must bo evaporated to one-fifth of its bulk to produce a 

crystallizable syrup. 

5. That the main difficulties are the evaporation and crystallization. 


Art. XXXIV.— On the Growth of the Cork Oak in Auckland. 

By Mr. Justice Gillies. 

[Read before the Auckland Institute, 28t/i August, 1882.] 

In the public newspapers, and in the utterances of members of Parlia¬ 
mentary committees for the encouragement of native industries, we periodi¬ 
cally find suggestions as to the introduction of the growth of the cork oak 
in New Zealand. The following facts may, therefore, be not uninteresting 
as affording data by which to judge of the economic value of the cork oak 
in N$w Zealand. 

In the year 1855, the late Dr. Sinclair planted oloso to his house, near 
Symonds Street, a young cork oak, reoeived from Eew. It is now about 
40 feet in height, 14 feet from the ground to the first branch, with a 
spread of top of about 40 feet in diameter. The trunk at 8 feet from 
the ground is 5*8 ft. in circumference alter stripping. For several years past 
it has produced acorns, from which the present occupant of the grounds, 
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Mr. John Hay, has raised a large number of young oaks, and distributed 
them liberally throughout New Zealand. In the Bummer of 18771 stripped 
it for the first time, and got a largo quantity of virgin cork, which I did not 
weigh, the first stripping being of little or no commercial value. In 
February last I again stripped it, and after drying the bark found the pro¬ 
duct to be 70 lbs. weight of good marketable cork, fit for pint corks, as I 
am informed by Mr. Dutton, tho cork-cuttor, who was presont at the strip¬ 
ping, and states it to bo worth at least 60s. per cwt. 

It will thus bo seen that the trees must be 25 to 27yoars old bofore pro¬ 
ducing any return, and then overy five years may produco 70 lbs. to 100 lbs. 
woight of marketable cork. The produce improvos in quality by each strip¬ 
ping. On comparing tho New Zealand product with the imported bark, it 
is evident that the annual growth oi tho bark in Auckland is quite equal to 
that ol the import. 

I present horowith to tho museum a Blioot of the cork of last stripping, 
8 feet 4 inches by 1 foot 1 inches, which shows tho character and quality of 
tho cork, and is, 1 beliovo, the first produced in New Zealand. I also pre¬ 
sent a section of one of the branches, showing the mode of growth of the 
virgin cork. 


Art. XXXV.— Tht> Naturalized Plants of the Auckland Provincial Dixit ut. 
By T. F. Chekskman, F.L.S., Curator of the Auckland Museum. 

[Read befoic the Auckland Institute, SO th Novembei , 1882.] 

The wonderful rapidity with which plants alien to the Now Zealand Flora 
have established themselves in this country, tho rate at which thoy have 
spread tlirougli the length and breadth of tho land, and the marked effect 
that thoy havo produced and doubtless will continue to produce on tho 
indigenous vegetation, are faots so patent that they cannot escape the notice 
of the most incurious person. And it is a remarkable circumstance that 
most of those plants aro of European origin. A strangor landing at any 
one of the chief ports in the colony might almost fancy himself to bo in a 
corner of the northern hemisphere, if the appearance of the vegetation were 
his only guido. Tho sturdy and irrepressible plants that occupy tho waate 
places and roadsides of a European town meet lmn on his arrival here; 
tho weeds of the pastures and meadows are mostly tho same; the cultivated 
fields and gardens aro invaded by the samo unweloome and troublesome 
intruders here as there. And when he eomos to carry his observations 
further into the country, and makes acquaintance with its true flora, still 
he finds, however far be may extend his travels, that there is no corner, 
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remote and apparently inaccessible though it may be, into which somo of 
these species of northern origin havo not found their way, and thrust out a 
portion of the original possessors of the soil. 

No part of Now Zealand is better buitod for studying this “ replacement 
of species ”—as it is aptly termed by Sir Joseph Hooker—than the dis¬ 
trict of Auckland. Possibly in portions of the Canteibury Plains tho des¬ 
truction of tho native plants and tho ostubishment of foreign ones in their 
place may bo more complete over large continuous areas than anywhere in 
Auckland ; but this is a consequonco of extensive cultivation, coupled with 
sameness of physical conditions, and the number of species naturalized is 
comparatively small. The mildness of the northern climato, warm and 
moist without being too hot, is not only favourable to the common woods of 
Northern and Central Europe, somo of which exhibit a luxuriance rarely 
seen in their native country, but allows many plants from wanner climes to 
become naturalized by thoir side, so that the total number of species intro¬ 
duced is large indeed. To mention one instance,—the little County of 
Eden, which includes simply tho Auekluml Isthmus, and cannot havo a 
greater area than about 25,(MX) or 80,(XX) acres, supports lioarly 850 natu¬ 
ralized plants, all of spontaneous origin, and maintaining thombclvcs 
without direct assistance from man ; or, as in most cases it would be 
more correct to say, in spite of his efforts to destroy them. This is a 
number almost identical with that of the indigenous species of Pliionogams 
found in the same area. 

Tho only attempt hitherto made to cataloguo tho naturalized plants of 
Auckland is that of Mr. Kirk, in tho Transactions of the New Zoaland 
Institute, vol. ii. In a valuable paper, ontitlod u On tho Naturalized 
Plants of Now Zoaland" (but which deals solely with thoso of Auckland), 
he enumerates 202 spocios. From this number, however, it appears to mo 
that 81 must be struck out, either as being indigenous, or incorrectly intro¬ 
duced by previous writers on New Zealand botany, or as being now extinct. 
This would leave 2C1 as truly naturalized. In somo subsequent papers Mr. 
Kirk adds a few additional species, raising the number to 288. In tho ap¬ 
pended catalogue I give tho names of 887 spocios, with particulars of thoir 
distribution; 104 being recorded for the first time. I havo taken some 
little trouble in collecting statistics respecting thoso 887 spccios, and it will bo 
useful to give a brief abstract before proceeding to discuss why it is that so 
large a number of foreign plants havo been able to establish thomsolvcs bore 
and why they should have such on apparent advantage over tho native flora. 

First as to their origin. Naturalized plants as a rule have wide ranges, 
and are often found in an indigenous condition (so far as we can judge) over 
half a continent or more. Whether this is due to naturalizatiou at a remote 
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period through the agency of man, direct or indirect) or whether it is that 
in addition to possessing great flexibility of character and consequent power 
of adapting themselves to varied conditions) they have also been able to 
spread widely by natural means of migration) it is now for the most part 
impossible to say—probably both causes have operated. Their wide ranges, 
however, make it difficult to state their distribution with exactness, but the 
following will be found to be a sufficiently dose approximation. 280 are 
natives of Europe, many of them also ranging into temperate Asia and 
North America, and some into North Africa, but for our purpose it is not 
important to specify these. 10 specios, not European, are from the eastern 
portion of North America, and 4 are from the wostern side of the same 
continent. This will make a total of 294 species introduced from the north 
temperate zone. From Australia, notwithstanding its nearness to us, we 
have only received 10 ; from Chili and the cool portions of South America, 
9; from the Cape of Good Hope, 21. The number naturalized from the 
south temperate zone is thus only 40. Finally, there are 58 species from 
the subtropical aud tropical portions of both hemispheres, most having a 
very wide distribution. 

With respect to the habit and duration of the species, only 81 are trees 
or shrubs, the remaining 866 being horbaceous. Of this latter number 176 
are annual, 28 biennial, 152 perennial. The large proportion of annual 
species is noteworthy, as in the indigenous flora nearly all the herbaceous 
plants are of perennial growth. 

If it is endeavoured to divide the species into groups according to the 
nature of their habitats, it will be found that nearly two-thirds fall, in about 
equal numbers, into three classes: first, weeds of cultivated lands and 
gardens; second, inhabitants of meadows or fields; third, plants of road¬ 
sides or waste places. Of the remaining third a considerable proportion 
are escapes from gardens, or other plants whose position it is difficult to 
define at present, and which occupy very various stations : littoral, paludal, 
sylvestral, etc. 

Finally, we find that the specieB belong to 288 genera, arranged in 60 
orders. The orders best represented are,— Qraminea , with 60 species, 
Comporita 61, I*egwninona 85, Crucifer a 20, Caryophyllm 15, Rosacea 14. 
Of the genera no less than 182 are without indigenous representatives 
in this country, aud 16 of the orders are in the same position. The large 
number of genera into which the species are distributed shows that our 
natuialized flora is of a very diversified character; and the fact that most 
of the genera have no indigenous species, proves that naturalized plants, to 
succeed in any country, need not have any close affinity with the pre-exist¬ 
ing inhabitants. 
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With the above facts before us, we are better able to enquire into the 
general subject of the naturalization of plants in New Zealand and to 
attempt an answer to the question why the native vegetation should ap¬ 
parently be unable to hold its own against tho numerous intruders stream¬ 
ing in on every side. In considering the subject, it appears to me most 
important to bear constantly in mind that the conditions of plant-lifo now 
prevailing in Now Zoalaud are in great measure different to those that 
existed when European voyagers first visited its shores. When Cook 
lauded here tho whole country was covered with a den bo imtivo vegetation, 
hardly interfered with l>y man. Tho cultivations of the Maoris were small 
in area, and as they raroly tillod the same plot of ground for many years in 
succession, preferring to abandon it when the soil showed signs of exhaus¬ 
tion and to make new cleaiiugs elsewhere, there wa* little chance of the 
establishment and gradual development of a race of indigenous weeds. In 
fact, it can be roundly said that tho New Zoalaud Flora contained no such 
class. At that time there were no herbivorous animals of any kind, either 
wild or domesticated, to grazo upon tho vegetation, or to intorforo with it 
in any way. Tlius no check existed to the growth of many species which 
can now hardly live in a district whore our introduced cattle are abundant. 
And the repeated burning off, year after year, of large tracts of open 
country, was then a circumstance almost unknown. The Maori raroly 
wantonly destroyed the vegetation, and if he used fire in nmking his new 
clearings generally took precautions that it should not spread further than 
was absolutely required. It is hardly necessary to dwell longer on this 
point; for all must admit that the advont of European settlors and tho 
colonization of the country have brought into operation a set of conditions 
injurious to both the indigenous fauna and flora. The chief of these con¬ 
ditions may be conveniently grouped under three heads :—first, the actual 
destruction of the vegetation by the settlers to make room for their cultiva¬ 
tions, or in the construction of roads, or m the cutting down of the forests 
for timber, etc., etc.:—second, tho introduction of sheep, cattle and horses 
and their spread over the greater port of the eountry:—third, the practice, 
now very generally followed, of burning off the vegetation in the open dis¬ 
tricts at regular intervals* 

If the above facts are duly considered there will not be so much cause 
for wonder in the introduction and rapid spread of so many foreign plants. 
For instance, it might be expeoted that the weeds of our corn-fields and 
pastures—which now form such an important and conspicuous element in 
the naturalized Flora—would be almost wholly composed of introductions 
from abroach The native Flora possessed few plants suitable for the places 
they have taken, and these few could hardly oompeto with a chance of 
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success against species that have from timo immemorial occupied the cultiva¬ 
tions of man, and whose best adapted vanetios have been rigorously selected. 
The introduced woods flourish and multiply because tlioy have an environ¬ 
ment suited to thorn and to which they have boon modified; the native 
ones fail bocauhe the conditions ha\e become altogether different to thoso 
they had been accustomed to. 

Similarly it was to be expected that foreign plants would m sorno degreo 
displace the indigenous ones in districts grazod over hut not actually culti¬ 
vated. Many native species will not boar repoated cropping, and soon 
decrease in numbers when cattle or sheep are brought in. Their places 
will, therefore, bo takon by plants that are indifferent to this, or escape by 
reason of being unpalatable. It hardly needs pointing out that many of our 
introduced species are in this cutogoiy. Tho common thistle, for mstanoo, 
is protected by its prickly leaves; tho docks and buttorcups, and many 
labiate plants, are rejected by stock, save when food is scarce, on account 
of their unpleasant taste ; while most grasses and soino leguminous plants 
may be eaten down repeatedly without buffering much permanent injury. 
It is obvious that those speoios would have a good chance of spreading if 
introduced into a district whore bhocp and cattle ore numerous. At the 
same time it must be rememberod that any native plants possessing similar 
advantages would also increase ; and in many oosos this has actually taken 
place. The spread of such iudigenous plants as Von australis and Discaria 
in the river valleys in tho interior of Nolson and Canterbury; of Camnia on 
the shores of Cook Straits; and of some grasses (as Danthmia semiannn- 
laris and Microlana stijmdes) in Auckland, are well-known examples, and it 
would bo easy to enumerate more. 

But although we may safely credit the changed conditions of plant-life 
with being a powerful reason for the spread of naturalized plants in New 
Zealand, it is impossible to consider it as tho solo explanation. For we 
find that not a few species have penetrated into localities where cultivation 
and cattle are alike unknown, and where man liimsolf is a raro visitant; 
where, in fact, the conditions arc still unchanged. T^ps is the most inter¬ 
esting part of tho subject, for it proves conclusively, as remarked by Mr. 
Darwin, that the indigenous plants of any district are not necessarily those 
best suited for it. In most cases it is impossible to assign any obvious 
reason for tho foot that these intruders should be able to thrust on one side 
the native vegetation; but it is significant that all, or nearly all, are 
common and widely distributed in their native countries; in short, are pre¬ 
dominant species; and that they have followed almost everywhere the foot¬ 
steps of man, being as extensively naturalized in many other countries as 
in New Zealand. We may, therefore, suppose that by long-oontinued 
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competition with other species, in different localities and in different climates, 
they have gained a vigour of constitution and a faculty of adapting them¬ 
selves to a great variety of conditions which enable them to readily over¬ 
come plants that have not been so advantageously modified. 

This supposition will also throw some light on the curious fact that the 
vast majority of our plants are of northern origin. It is now generally 
admitted by geologists that the present continents are of immense antiquity, 
and that there has been no greet alteration in the relative proportions of 
land and water during vast geological epoohs. Mr. Darwin therefore argues 
that as the northern hemisphere has probably always possessed the most 
extensive continuous land area, so the wonderfully aggressive and colonising 
power of its plants at the present time is due to development where the 
competition of species has been the most severe and long continued, owing 
to the presence of facilities for natural migration. The plauts of the com¬ 
paratively isolated countries of the southern hemisphere have not been 
subjected to the same degree of competition, and consequently could not be 
so advantageously modified. 

It is difficult to prediot the ultimate result of the struggle between the 
invaders and the natives. Many naturalists believe that the foreigu species 
will suooeed in displacing and exterminating a large section of the indigenous 
flora. Mr. Travers, for instance, goes so far as to say*—Such, in effect, 
is the activity with which the introduced plants are doing their work, that 
I believe if every human being were at onoe removed from the islands for 
even a limited number of years, looking at the matter from a geological point 
of view, the introduced would suooeed in displacing the indigenous fauna and 
flora.*’ Also, in his presidential address to the Wellington Philosophical 
Society,f he states:—“ Indeed, I have no doubt, from the piesent compara¬ 
tive rarity of many plants which were formerly found in abundance in such 
districts " (the sub-alpine portions of Nelson), “ that in a few years our only 
knowledge of them will be derived from the dried specimens in our her¬ 
baria.*' On the other hand, Mr. Kirk, who has paid special attention to 
the naturalisation of plants in New Zealand, and whose views are there¬ 
fore entitled to eareful consideration, takes a much more hopeful view 
of the future of the native flora. In a paper on the naturalised plants 
of Port Nicholson,| he says:—“ At length a turning-point is reached, the 
invaders lose a portion of their vigour and become less encroaching, 
while the indigenous plants find the struggle less severe and gradually 
mover a portion of their lost ground, the result being the gradual 
amalgamation of those kinds best adapted to hold their own in tto 

* Trans. N.Z. Inst., vol ii., p. SIS. t Trans. N.Z. Inst., vol. »v., p. 869. 

! Trans. N.Z. Ittit., vol. x., p. 888. 
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struggle for existence with the introduced forms, and the restriction of 
those less favourably adapted to habitats which afford them special advan¬ 
tages.” Further on in the same article Mr. Kirk combats the view that the 
majority of our native plants will become extinct, stating that the particular 
species for which this danger is to be feared might almost be counted upon 
one’s fingers. 

My own views on this difficult question are much nearer to Mr. Kirk’s 
than to those of Mr. Travers. I can certainly find little evidence in support 
of the opinion that a considerable proportion of the native flora will become 
extinct. Even in isolated localities of limited area, like Madeira and St. 
Helena, where there is little variety of climate and physical conditions, and 
where the native plants have been subjected to far more disadvantageous 
influences, and to a keener competition with introduced forms, than in 
New Zealaud, the process of naturalization has not gouc so far as to stamp 
out the whole of the indigenous vegetation, although great and remarkable 
changes have been effected, and many species lmve become extinct. I fail 
to see why it is assumed that a greater effect will bo produced in New Zea¬ 
land, with its diversified physical foaturos and many varieties of soil, situa¬ 
tion, and climate. Barely its far-stretching coaat-liue, bold cliffs, and exten¬ 
sive sand-dunes, its swamps and moorlands, its lofty mountains and wide- 
spreading forosts, will afford numerous places of refuge for its plants until 
sufficient time has been allowed for the gradual development of varieties 
better suited to the changed conditions. No doubt some fow species will 
become oxtinct; but these will be mostly plants whose distribution was 
local and confined even when Europeans first arrived hero; and probably 
all will be species that have for some time been slowly tending towards 
extinction, and whoso final exit has thus only been hastened. I cannot 
call to mind a single case of a plant known to be widely distributed when 
settlement commenced that is at present in any danger of extinction. 
Bpecios have been bauished from cultivated districts, of course, but they are 
still abundant in other situations, and probably there will always be a suffi¬ 
cient area of unoccupied and uncultivated lands to afford them a secure 
home. 

Speaking generally, I am inclined to believo that the struggle between 
the naturalized and the native floras will result in a limitation of the 
range of the native species rather than in their aotual extermination. We 
must bo prepared to see many plants once common become comparatively 
rare, and possibly a limited number—I should not estimate it at more 
than a soore or two—may altogether disappear, to be only known to us in 
the future by the dried specimens preserved iu our museumB, 
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Catalogue of Naturalized Plants 
observed in the Provincial District of Auckland. 

(Those speoies not previously recorded aro marie 1 with an asterisk.) 
Rakunoulace.r. 

itanunculu* aerie, L. Meadows iu several localities, but not common. 
(Europe.) 

,, repens, L. Damp pastures and waste places. Whan- 
garoi ; vicinity of Auckland ; Waikato district, etc. 
(Europe.) 

* ,, but boms, L. Plentiful in meadows, by roadsides, etc., through¬ 

out the provincial district. (Europe.) 

* „ hirsutus, Curtis. (/?. philnnotis, Ehr.) Plentiful near Auckland, 

and iu many of the couutry districts houfchwards to the Wai¬ 
kato. This species has increased very largely during tho 
last five or six years. (Europe.) 

, , parviflorm , L. Of common occurrence iii pastures, and waste 

places. Auckland Isthmus; Thames; Coromandel; Wai¬ 
kato; etc. It must not bo confounded with the H. parri- 
floras var. australis of the Handbook, which is indigenous 
in the Auckland district, and which to me appears 
to have good claims to rank as a distinct species. 
(Europe.) 

* n mtricatus, L. Local. Bay of Islands ; waste places near Auck¬ 

land ; Onehunga. (Europe.) 

„ pusillus , Poir. liocordod by Mr. Buchanan from the island of 
Kaw&u. 1 suspect some mistake, as the true It. pusillus is a 
North Amorican plant, and not at all likely to occur iu New 
Zealand. (N. America.) 

* Aquilegia vulgaris , L. Occasionally soon as a garden escape, but is by no 

means common. (Europe.) 

* Niffella damascena, L. A gardeu oscapo in light soils near Auckland. (S. 

Europe.) One or two species of tho allied genus Delphinium 
are also frequently seen, but they do not permanently estab¬ 
lish themselves. 

Pap AVERAGE AS. 

Papaver rheas, L. Cultivated fields, not common. Mongonui; Auoklaud 
Isthmus; near Alexandra. (Europe.) 

* „ somniferuw, L. A garden escape. Devonport; Ponsonby; etc. 

(Europe.) 

Fumaria qfficwali*, L. Has become a troublesome weed in light soils in 
some parts of the Auckland Isthmus, (Europe.) 
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* E$ch%choUzui oalifornica , Cham. An escape from gardens in light dry 

soils. Devonport; Mt. Eden; covering the greater part of a 
field at Panmure in 1879. (California.) 

Caucira&JB. 

Nasturtium officinale , Br. Now abundant in streams and swamps through¬ 
out the district, and attaining a sise unknown in Europe. 
(Europe.) 

Barbara pracor, Br. This is frequently seen in all the settled districts, 
but is nowhere very plentiful. (Europe.) 

Alyssum maritinvnn , L. Beach at Kororareka, Bay of Islands ; Gisborne, 
plentiful in January, 1880. (S. Europe.) 

Cochlearia armoracia, L. Maintains itself in deserted gardens, but can 
hardly be considered truly naturalized. (Europe.) 

Sisymbrium officinale, L. Waste places, roadsides, etc., pretty generally 
distributed. (Europo.) 

„ patmonieum , Jacq. I take this from Mr. Kirk's list. (Trans, ii., 

p. 185.) I have never seen it. (Europe.) 

* Cnmelina sativa , L. Local. Remuera and one or two other places in the 

vicinity of Auckland. (Europe.) 

Brassica oleracea , L. Plentiful in littoral situations, particularly in the 
northern portions of the district. (Europe.) 

„ campestois, L. This, with its sub-spooies B. rapa and B. napus , is 
plentiful everywhere in cultivated ground. (Europe.) 

„ niyra, Boiss. (Sinapis, L.) Waste places near Auckland, scarce. 

(Europe.) 

„ sinapistram , Boiss. (Sinapis arvtnsis , L.) A weed in cultivated' 
fields, tolerably frequent. (Europe.) 

* „ alba , Boiss. ( Sinapis , L.) Remuera; cornfields near Otahuhu. 

(Europe.) 

Oapsclla bursa-paetoris, DC. Frequent through the settled portions of the 
district. (Europe.) 

Senehiera coronopus, .Poir. Waste plaoes, not common. Bay of Islands; 
Thames; Onehunga. (Europe.) 

„ iiulytna , Pers. Throughout the district, most abundant, espe¬ 
cially in waste plaoes near the sea. (Temperate South 
America 9) 

Lepidium ruderale , L. Open situations near the sea, and in waste plaoes 
throughout the Waikato district. (Europe.) 

* " mithii, Hook. Pastures near Alexandra. (Europe.) 

„ sativum, L. A garden esoaps. Hardly naturalised, though com¬ 
mon in a cultivated condition. (Europe.) 
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* Rapfanm rugosum, Berg. In the summer of 1876 tbit* plant appeared in 

great abundance on the Barrack Hill, Auckland, now known 
as the Albert Park. The grading and laying oat of the park 
during the past year has nearly destroyed it, but a few speci¬ 
mens still linger in the adjoining streets and unoocupied 
allotments. (Europe.) 

Raphanus sarivus , L. This has thoroughly established itself in littoral 
situations, on sand-hills, etc. Mongonui; Bay of Islands ; 
near Auckland; Thames; Raglan, etc. (Europe.) 
Resbdaoxa. 

* Rmsda luteola , L. A garden weed in a few localities near Auokland. 

(Europe.) 

VlOLA&IEJE. 

* Viola tricolor , L., var. arvenns . Near Auckland, scaroe. (Europe.) 

PoLYGALXJE. 

Polygala myrtifolia, L. A garden esoape, but well established at Northoote 
and several other places in the vicinity of Auokland. (Cape 
of Good Hope.) 

Caryophyule JE . 

* Dianthus armeria, L. Fields near Alexandra and other places ill the 

Waikato. (Europe.) 

Saponaria vaccaria , L. A garden escape near Auckland. (Europe.) 

8ilsns infiata , 8m. Near Otahuhu ; Hamilton ; Matamata. (Europe.) 

„ anglica , L. A common weed throughout the district. The variety 
guinqusvulnera is the most abundant. (Europe.) 

* „ noctiflora , L. Fields at Matamata, February, 1880. (Europe.) 
Lychnis flos-cucuU , L. Pastures at Whangarei, scarce. (Europe.) 

„ githago , Linn. A weed in cornfields, often seen. (Europe.) 

Csrastium glonuratum, Thuill. A common weed throughout the district. 
(Europe.) 

„ trivial*, Link. Abundant with the preceding. (Europe.) 

Stellaria media, L. Universally distributed throughout the district, es¬ 
pecially in rioh light soils. (Europe.) 

* „ graminsa, L. Panmure; and the larva fields around Mt. Wel¬ 

lington. (Europe.) 

Armaria ssrpyUtfolia, L. Devonport; Penrose; Panmure; and other places 
in the vicinity of Auckland. (Europe.) 

Sagma apstala, L. North Head, Waitemata, where it has regularly ap¬ 
peared every spring, for several years, on rocks just above 
high-water mark. Penrose; Onehunga; Newmarket; etc. 
(Europe*) 
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Rperyula arrensia , L. A common weed in cultivated fields. (Europe.) 
Vohjcarpon tetraphyllum, L. A common roadside weed, also copiously natu¬ 
ralized on sand-hills in the north. (Europe.) 

PoRTULACACEAE. * 

Porhtlaca oleracea , L. A troublesome weed in gardons in light soil. (8. 
Europe and Tropics.) 

* Cafandrinia caulescens , U.B.K. I am indebted to Mr. Luko for specimens 

of this from the vicinity of Otahuhu, where in 1881 it 
appeared in abundance in a freshly-sown grass field. 
(Peru.) 

* „ sp . A small white-flowered species of this genus, which 1 

have been unable to identify, has become plentiful in stony 
placos by the South Road near Penrose, and thence to Ono- 
liunga. (8. America ?) 

HvPKRIOINKiC. 

Hypericum androMinum, L. A gardeu escape. Papakura; near Alexandra. 
(Europe.) 

„ perforatum , L. Near Auckland ; llelonsville ; common in many 
localities in tlio Waikato and Upper Thames distiicts, espe¬ 
cially at Matamata. (Europe.) 

,, hmnifusum , L. Whangarci; Roiuuera; 8t. John’s College ; 

Wuitnkerei; and other localities near Auckland. Usually 
prefers stiff clay soils. (Europe.) 

Maj.vackjs. 

t 

Mah a hyln>tri *, L. Waste places near Auckland; and at the Thames; rare. 
(Europe.) 

,, mtunilifoUa , L. Vicinity of Auckland; Otahuhu; Ngaruawaliia; 
Hamilton ; etc. (Europe.) 

* ,, rertiviUaia , L. Jn immonse abundance in and near Auckland, often 

covering unoccupied allotments, waste places, etc., with a 
denso growth 8-4 feet high. Also plentiful at the Thames, 
Coromandel, and in most of the country townships. 
f (Europe.) 

* m parviflora , L. Waste places near Auckland, but not oommon. 

(Europe.) 

Modiofo wultifida , Moench. Plentiful in pastures and by roadsides in all 
cultivated districts. It must have been an early introduction, 
for it was nearly as abundant and as widely distributed in 
1868 as now. (Eastern states of North America.) 

Lavuhra arborca , L. An occasional garden escape. Panmure; Onehunga; 
Manukau Heads; Hamilton. (8. Europe.) 
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Linum uiitatismmm, L. An escape from oultivation in a few localities. 
(Europe.) 

,, marginal$ t A. Cunn. Abundant throughout the district, especially 

in meadows and by roadsides. Considered to be indigenous 
by Mr. Kirk. (Australia.) 

* ,, gallicum, L. Near Lake Pupuko ; vicinity of Auckland; Onehunga. 

Not common, first seen in 1876. (S. Europe.) 

Gkbanuoeas. 

Pelargonium quercifolium, Ait. An occasional garden escape. (Cape.) 

* Geranium robertiamm, L. A fow plants of this were seen at Devon- 

port three years ago, but it has apparently died out. 
(Europe.) 

Erodium cicutarium , L. A common plant by roadsides and in waste places. 
(Europe.) 

„ moechalum , L. An abundant weed, especially in light soils. 

(Europe.) 

„ maritimum, L. In littoral situations. Mongonui; Bay of Islands; 
Waiwera. (Europe.) 

* Oxalis variabUie , Lindl. Frequently establishes itself in the vicinity of 

gardens. (Cape.) 

* ,, cemua, Tliunb. This species has become a troublesome weed in 

gardens near Auckland, particularly in the large nursery 
establishments of Messrs. J. Mason and D. Hay. Its nume¬ 
rous tubers make it difficult to eradicate. (Cape.) 

* „ cuwprma, Thunb. Occasionally seen with the preceding, but not 

common. (Cape.) 

* Tropaolum majus , L. A common garden escape, especially near Auckland. 

(Peru.) 

Ampkudeje. 

Vitii vinifera, L. Often lingers for many years in deserted gardens, old 
Maori cultivations, etc. (Tropics.) 

Sapindagbjb. 

* Meliantkm major, L. A garden escape. Near Mt. Eden ; Tararu 

(Thames); etc. (Cape.) 

Lxguhznosa. 

Podalyria tericea , Br. A oommon garden plant. It is included in Mr. 

Kirk's list, but I have never seen it except in actual cultiva¬ 
tion. (Cape.) 

VUm europaui, L. Plentiful throughout the whole district, and in many 
localities exceedingly troublesome. (Europe.) 
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Cyti$u9 scoparius, Link. Near Papakura; Alexandra; Matamata; etc. 
(Europe.) 

liodieago sativa , L. Cultivated fields, not common. (Europe.) 

„ luputina , L. Waste places and fields, tolerably frequent through¬ 
out the district. (Europe.) 

„ dmtieulata, Willd. Waste places and pastures, common through¬ 

out the district. This species and the following often mono- 
police many of the fields near Auckland, especially where the 
soil is light and rioh. (Europe.) 

If maculata , Bibth. Generally distributed. (Europe.) 

MoHlotus ojftomalis , L. Fields and waste plaoes, not so common as the 
following. (Europe.) 

„ fttvmri*, Wall Plentiful, especially in waste grounds near the 
sea. (Europe.) 

* TrifaUum arvmse t L. A few plants notioed in a field near Otahuhu in 

December, 1876. Not sinoe observed. (Europe.) 

* ,, incamatum , L. Occasionally seen in pastures, especially in the 

Waikato. (Europe.) 

„ protease, L. Pastures and roadsides, common. (Europe.) 

„ medium , L. Pastures, etc., not so common as the preceding. 

(Europe.) 

* „ seabrum, L. Beach at Devonport; abundant in December, 1880. 

(Europe.) 

„ qlomsratum, L. Fields and roadsides throughout the district. 

(Europe.) 

* ,, hybridum, L. Clover fields in the Waikato, and in other locali¬ 

ties. (Europe.) 

„ rejimui, L. Fields and roadsides, universally distributed through¬ 
out the district. (Europe.) 

* resupinatum , L. Mongonui Harbour and shores of Doubtless 

Bay, abundant. 1 am also indebted to Mr. Esam for speci¬ 
mens obtained near Helensville. (Europe.) 

„ procumbent^ L. Not uncommon in meadows in all the culti¬ 
vated districts. (Europe.) 

„ minus, 8m. Abundant throughout the district. This mixes more 
freely with the indigenous vegetation than any other species of 
Trifolium, spreading along the sides of gullies, etc. (Europe.) 
fM** romiculatue, L. Pastures and roadsides, rather local at present, but 
increasing. (Europe.) 

„ major, Scop. Remuera; near the Hunua railway station. (Europe.) 
„ anguetierimui, L. Remuera; first seen in 1881. (Europe.) 
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PsortUsa pinnate , L. Included in Mr. Kirk's list. I have only seen it in 
cultivation in gardens. (Gape.) 

Indigofsra viscosa, Lam. An occasional garden escape near Auckland. 
(Tropics.) 

Bobinia pseud-acacia, L. Copiously naturalised in many places in the 
Waikato country, forming large groves. Near Taupiri it has 
established itself in places for several miles on the western 
side of the river. (United States.) 

Vida sativa , L. Not uncommon in cultivated districts throughout the 
distriot. (Europe.) 

„ tstraspcrma , Mmnch. A common and troublesome weed throughout 
the district, from the North Gape to Poverty Bay. (Europe.) 
„ hirsute , Koch. Bay of Islands; vicinity of Auckland, and southwards 

to the Waikato, but by no means common. (Europe.) 

* Ijens esculmta, Gr. A Godr. This has become abundantly naturalized in 

the Auckland Domain, having doubtless escaped from some 
garden in the vicinity. (8. Europe.) 

Lathyrus odoratus , L. Occasionally establishes itself near gardens, but is 
not likely to beoome permanently naturalized. (S. Europe.) 

* „ latifolius , L. An occasional garden escape. (8. Europe.) 

Dolichos lignosus , L. Spreads in neglected gardens, etc., but can hardly be 

looked at in the light of a naturalized plant. (Tropical Asia.) 

Acacia dealbate t Link. This increases by means of suckers in neglected 
plantations, etc., and in some localities is fairly established. 
(Australia.) 

AUnsssia lopkantha , Willd. This was formerly largely planted about the mis* 
sion stations and Maori settlements, and as it springs up readily 
from seed, has in many cases formed large groves. (Australia.) 

Rosacea. 

Amygdalw porsica, L. Deserted Maori plantations, etc., and often appear¬ 
ing spontaneously in a variety of situations. (Central Asia.) 

Prunus csrasus, L. Maintains itself in deserted Maori plantations and 
orchards, in a few cases forming small groves. (8. Europe.) 

Spiraa saUqfolta, Willd. Included in Mr. Kirk’s list. I have only seen it 
where actually planted. (Europe.) 

Rubus iiaus, L. An escape from cultivation, but well established in a few 
localities. Lake Pupuke; Hunua; near Drury, etc. (Europe.) 
„ fruUcosuiy L. Waste places, hedges, roadsides, eto. Now common 
in most districts, and rapidly increasing. Several of the 
subspecies are introduced, A. discolor , W. and N., being per¬ 
haps the most frequent. (Europe.) 
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Fragaria vesca, L. \ Both species are frequently seen as escapes from 
„ elatior, Ehr.f cultivation. (Europe.) 

* PotentUta reptam, L. Near Hamilton, Waikato; a few plants only ob¬ 

served in 1879. (Europe.) 

Alchetnilla arvensis , L. In cultivated fields and dry pastures. Vicinity of 
Auckland; Coromandel; Ngaruawahia, Baglan. (Europe.) 

* Poterium sanguisorba, L. Dry pastures near Auckland, and in the Wai¬ 

kato. Not common, and perhaps intentionally sown in the 
localities in which I have noticed it. (Europe). 

Rosa rubiginosa, L. Abundantly naturalized throughout the district, 
especially in the light pumiceous soils of the Upper Wai¬ 
kato and Taupo districts. (Europe.) 

„ canina , L. Hedges and waste places in the vioinity of Auckland, eto. 
(Europe.) 

Rosa multijlora , L. Often planted for hedges, and in favourable situations 
spreads considerably. (China.) 

„ indica , L. A garden esoape. (China.) 

Cbabbulagkas • 

* Titian {UuUiarda) trichotoma , E. and L. (?). Sides of the South Road, 

near Penrose, and Bpreading rapidly on the lava fields around 
Mount Smart. I am doubtful as to the identification, 
the descriptions in the “ Flora Capensis” and in De Can¬ 
dolle’s 41 Prodromus,” the only ones to which I have access, 
being very short and meagre. (Cape.) 

Lythrabim. 

I.ythrum hyasojqfolium , L. An abundant plant throughout the district, 
in moist places, ditches, etc. (Europe.) 
n groefferi , Ten. Local. Remuera; abundant near Ngaruawahia; 

Thames. (Europe.) 

Onagrabxbjb. 

* CEnothera biennis, L. Not common. Near Auckland ; waste places about 

Hamilton; abandoned Maori cultivations at Matamata. (N. 
America.) 

„ stricta , L. Common in light soils throughout most parts of 
the district. Very partial to sandy flats near the sea. (N. 
America.) 

* 99 tetrapura , Gav. A garden esoape in one or two localities near 

Auckland. First seen in 1878. (West. N. America.) 

CUOURBITAOUB. 

CitruUus vulgaris, Schrad. Often of spontaneous origin about Maori culti¬ 
vations, but never permanently establishes itself. (Tropics.) 
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Lagmuma vulgaris, L. This is the “ hue ” of the Maoris, doubtless intro¬ 
duced by them, and still cultivated in many of their settle¬ 
ments. As a naturalized plaut it is in precisely the same 
position as the preceding species. (Tropics.) 

FlCOlDEiE. 

* Mcsembrganthemum eduls , L. Naturalized on the sandy beach at Kolii- 

marama, Auckland Harbour ; doubtless originally an outcast 
from some garden in the vicinity. (Cape.) 

Umbelufkiub. 

* Bupleurum rotundifoHum , L. Vicinity of Auckland, whore it has appeared 

as a weed in a few large market-gardens. (Europe.) 
v Conium macula turn , L. A few plants of this were observed in some waste 
ground at the Thames in 1880; but in a late visit to the 
locality 1 did not observo it. (Europe.) 

Apixtm graven lens t L. Deserted gardens and waste places. Brackish-water 
swamps between the Thames and Piako rivors, a situation 
where it will probably spread. (Eurox>o.) 

„ eeptnphgflum, A.DO. Mongonui township; Russell (Bay of Islands); 

Kawau Island (T. Kirk); stieetsol Auckland ; near Otaliuhu, 
etc. Considered by Mr. Kirk to be indigenous, an opinion 
with which 1 cannot agieo. (Australia.) 

* Ammi majus , L. Rare at present, but likely to sproad. Remuera; 

Auckland Domain. (Euroxio.) 

Lamm petroselinum , Benth. (Petroselinum sativum , Hoilin.) An osc&pe from 
cultivation, but plentiful in several localities, as on the lava- 
iields round Mount Eden, etc. (Europo.) 

Pirn pine! la wxifraga, L. I take this from Mr. Kirk’s list. I have not 
myself seen it in a naturalized condition. (Europe.) 

Seandiv pecten-vensris, L. Waste places about Auckland, not at all common. 
(Europo.) 

Fcmiculum vulgare , Giertn, Roadsides and waste places, deserted gardens, 
etc. Of common occurrence. (Europe.) 

Psucedanum sativum , Benth. ( Pastinaca , L.) A garden escape in a few 
localities. (Europe.) 

Daueus carota, L. Not uncommon in pastures and meadows throughout the 
district. (Europe.) 

Caucalis nodosa , Scop. Waste places, local, Whangarei; vicinity of Auck¬ 
land ; Thames. (Europe.) 

Araliaoil®. 

* Hsdsra helix, L. Spreads occasionally in plantations and gardens, but 

can hardly be considered as naturalized. (Europe.) 
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OxPBITOIilAOBJB. 

Sambucu* nigra , L. Often planted for hedges, etc., and sometimes spreads. 
(Europe.) 

Bubuoxjb. 

Galium aparine , L. Waste places, hedges, roadsides, etc., plentiful in 
most localities, and increasing. (Europe.) 

* Galium parisienee, L. Fields at Remuera, rare. (Europe.) 

Skerardia arvensis , L. Generally distributed through the cultivated districts. 
(Europe.) 

Valxbunm. 

* Centra nthm ruber, DO. Occasionally seen as a garden esoape. Mon- 

gonui; Thames; Ponsonby. (Europe.) 

Valeriandla olitoria , Mcenoh. Waste places and roadsides. Orakei native 
settlement; Mount Albert; near Hamilton. (Europe.) 
Dipsaoejs. 


* Dipeacu* sylvestris , L. Tauranga; not unoommon in January, 1880. 1 

am also indebted to Mr. Will for specimens gathered at 
Fakari. (Europe.) 

Scabiosa atropurpurea , L. A common garden escape in light soils. (Trop¬ 
ical Asia.) 

* „ ( Knautia) arvenri* , L. A few years ago this appeared in abundance 

in a cultivated field at Remuera, but has since nearly died out. 
(Europe.) 

COXPOBITJB. 

Beilis perennu, L. Plentiful in pastures throughout the district, and in¬ 
creasing yearly. (Europe.) 

Erigeron canadensis , L. A common plant through the entire district. Pro¬ 
bably one of the earliest introductions into New Zealand. 
(N. America.) 

„ Imifolins, Willd. ( Conyxa ambigua , DC.) In several localities. 
Northern Wairoa; Whangarei; Matamata, etc. (Tropics.) 
Xanthium epinotum , L. Waste places and roadsides in the vicinity of 
Auckland; and in the Waikato. It nowhere shows signs of 
becoming so abundant and troublesome as in certain parts of 
Australia. (Chili.) 

Biegeebeckia orientals , L. Warm dry soils, not common. Bay of Islands; 

Whangarei; Northern Wairoa; vioinity of Auckland; Bag- 
lan. This must have been an early introduction, for it was 
more plentiful in 1864 than at present. (Tropics.) 

Eelipta alba, Huask. Included in the list of naturalised plants given in 
the “ Handbook ” (under the name of E. erecta). I have not 
seen it. (Tropics.) 
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Wedelia biflora , DC. The same remarks apply. (Tropics.) 

Bidam ptlosa, L. Oil cliffs and light dry soils, not uncommon. Perhaps a 
true native. (Tropics.) 

Achillea millefolium, L. In pastures and by roadsides in most cultivated 
districts, but nowhere very abundant. (Europe.) 

AnthemU arvmeis, L. Waste plaoes, roadsides, and fields; a common weed 
in most localities. (Europe.) 

„ cotula, L. Waste places near Auckland. (Europe.) 

„ nobilis , L. Included in Mr. Kirk’s list. I have not seen it except 

in a cultivated condition. (Europe.) 

Chrgeanthcmuni leucanthemum , L. Plentiful throughout the district, and 
becoming a troublesome weed on stiff soils. (Europe.) 

,, seyetum, L. Local. Cultivated fields at Beinuera, and near 
Otahuhu. (Europe.) 

„ ( Pyrethrum ) inodoruw , L. Fields on the Auckland Isthmus 

and elsewhere, not common. (Europe.) 

Matricaria chamomUla, L. Fiolds and roadsides, sparsely scattered over 
the cultivated portions of tho district. (Europe.) 

,, diecoidea , DC. In immense abuudance in waste places about 

Auckland, and along most hues of road into the interior. 
(North Amerioa.) 

Tanaoetum vulgare , L. A few plants observed in a lane near Howick. 
(Europe.) 

Soliva anthemifalia , B. Br. Alluvial flats by the Northern Wairoa River, 
near Dargaville and Mangawliare. (Australia.) 

„ pterosperma, Less. ? Bangiriri and near Ngaruawahia; first seen in 
January, 1879. I am not quite certain about the identifica¬ 
tion. (S. America.) 

Artemisia abeinthium , L. An occasional garden escape. Northern Wairoa; 

vicinity of Auokland; Maori settlements at Matamata. 
(Europe.) 

Senecio vulgaris, L. A common weed in rich «oils throughout the dis¬ 
trict. (Europe.) 

„ tyleaticus, L. Near Pukekohe ; Raglan. (Europe.) 

„ mikatwide t, Otto. (Harv. et Bond., Flora Capensis, 8, p. 408). 

Senecio eoanden *, DC., non Cacalia scandene , Thunb. A com¬ 
mon garden escape, now well established in waste plaoes, 
etc. i near Auckland and elsewhere. (Cape.) 

t Calendula officinalis , L. A garden esoape near Auokland, eta (Europe.) 

Qsteesperwum monUffmm , L, Recorded by Mr. Kirk. I have not seen it 
in a naturalised state. (Cape.) 
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Cryptostem ma calendutacea , Br. Light dry Boils from Auckland to Waikato; 

plentiful, but not so abundant an it was four or five years ago. 
(Cape.) 

Ctmhtm pycnocephulus, Jacq. Near Ellerslie; plentiful in one field and 
by tho adjoining road. (Europe.) 

Ctncus lanceolatu *, L. Throughout the district, often an exceedingly 
troublesome weed in newly-cultivated rich soils, bush clear¬ 
ings, etc., but seldom long occupying any one locality. 
(Europe.) 

Silyhum mariamnn , Grcrtn. Bay of Islands, most abundant. Vicinity of 
Auckland, but rather scarce. Abundant in the vicinity of 
Tauranga. (E uropc.) 

Centanrca nigra, L. Fields and roadhidos, occasionally seen. (Europe.) 

„ ealcitrapu , L. Waste places about Auckland, rare. (Europe.) 

,, solstitial^ , L. Waste places, roadsides, and sandy shores; 

spreading fast, especially in the Waikato. (Europe.) 

(Hchoriuw intyhus , L. Fiolds in all tho cultivated districts. (Europe.) 

* Tolpib umbel lata, L. In abundanco between Penrose and Patimure, but 
not observed elsewhere. First seen in 1868. (S. Europe.) 

Ijipsana communis, L. A common weed in pastures in all the cultivated 
districts. (Europe.) 

Picris echioides, L. ( Uelminthia, Gsertn.) Fields and waste places, not 
uncommon. (Europe.) 

*Crepi» virens, L. Waste and cultivated grounds, pretty generally distri¬ 
buted. (Europe.) 

„ ftstida, L. Fields on tho Auckland Isthmus. (Europe,) 

„ taraxicifolia , Thiull. Remuera ; Whau; near Cambridge. (Europe.) 
„ setosa, Haller. Bomuera; abundant in one field for several years 
past. (Europe.) 

Hypocharis radieata, L. Universally distributed throughout tho district; 

and perhaps quite as abundant as any naturalized plant. 
(Europe.) • 

„ ylalnra. Not nearly so plentiful as the proceeding. (Europe.) 

Leontvdon (Thrineia) hirtus , L. Vicinity of Auckland, but not plentiful. 
(Europe.) 

„ (Apargia) hispidus , L. Pastures at Remuera, and at Epsom; 
rare. (Europe.) 

„ (Apargia) autummti*, L. Panmure ; Otahuhu ; near Alexandra. 
(Europe.) 

Taraxacum officinale , Wigg. Truly native; but naturalized forms are the 
only ones that I have seen in the Auckland district. (Europe.) 
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Sonchns ari'cnm, L. Cultivated fields, etc. (Europe.) 

„ <dtract us, L. Everywhere in cultivated soils. This is doubtless in 

some of its forms indigenous, but others have been intro¬ 
duced. (Europe.) 

Tragopoyon porrifolius , L. In several localities on the Auckland Isthmus, 
but not plentiful. (Europe.) 

„ pratensis, L., var. minor. Included in Mr. Kirk's list. I have 
not soon it. (Europe.) 

EPACRIDKiK. 

Hpacris microphylla , Br. Karaka Plats, between Waiuku and Drury, A. T. 

Urquliart. See Trans. N.Z. Inst., xiv., p. 804. (Aus- 
tralia.) 

Primulacrjs. 

Anayallis arcensis , L. A common weed throughout the district. (Europe.) 

Apooynace/k. 

Vinca nuijor, L. A garden escape, but now plentifully established in waste 
places, fields, otc., and increasing. (S. Europe.) 
Asclepiaoba. 

Asclcpias nivea , L. An escape from gardens near Auckland. (Tropical N. 
America.) 

Gentiankjc. 

KrythrtBa centaurium , L. Generally distributed in all soils and situations, 
and often mixing freely with the indigenous vegetation. 
(Europe.) 

POLEMOINACXJS. 

* Collomia coccinca , Lehm. Has been soon as a garden escape iu one or 

two localities near Auckland. (Chili.) 

Gilia (Navamtia) sqnarrosa , Hk. and Arn. Not uncommon in the Waikato 
country. (California.) 

BoKAOINACKiE. 

* Borago offmnalis , L. Waste places on the Auckland Isthmus, rare. 

(Europe.) 

* Myosotis palustris, With., var strigulom. Vicinity of Auokland; Motuibi 

Island. (Europe.) 

* ip arvemis, Hoffin. Observed in one locality at Whangarei. 

(Europe.) 

Lithospermum arvemis , L. Fields and waste places near Auckland; Pan- 
mure; Ohaupo; Alexandra. (Europe.) 

Eehvum vulgar*, L. Matamata, abundant. Near Hamilton. (Europe.) 

* |, pUmtaginewn, L, Has recently appeared in one or two localities 

near Auckland. (Europe.) 
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COMYOLVULACUE. 

IpomuM batatas, L. Deserted Maori plantations, etc., often lingering for 
mauy years. (Tropics.) 

Ousnita epithymum, Murr., var. trjfolii . Not uncommon in clover fields in 
the Waikato district, where it first appeared. (B. Europe.) 

SOLAHACEJB. 

Lyropersivum escuUnturn , Mill. A garden escape of short duration. (Tropical 
Amerioa.) 

Solatium tuberosum , L. Often lingers for a time in fields where it has been 
cultivated. (8. America.) 

„ marginatum , L.f. A garden outcast near Auckland. A large 
clump existed for many years in Alten Road, but is now 
nearly destroyed. (Tropical Asia and Africa.) 

„ sodomemm , L. Common on the voloanio hills of the Auckland 
Isthmus, etc., and also noticed at Mongonui, Bay of Islands, 
and in the Waikato. (S. Europe and N. Africa.) 

„ aurieulatum , Ait. Noticed m one or two places about Auckland ; 

and I have received specimens from Mahurangi collected by 
Mr. Moat. (Tropical S. Amerioa.) 

Physalis peruviana , L. Warm sheltered localities through the district, but 
not so common now as fifteen or twenty years back. (Tropical 
S. America.) 

„ alkekengi , L. Inoluded in Mr. Kirk’s list. I have not seen it in a 
naturalized condition. (S. Europe.) 

Capsicum annuum , L. A fugitive garden escape. (Tropics.) 

Nieandra physaloides , Gcerfcn. Waste plaoes about Auckland. Soaroe at 
present. (8. Amerioa.) 

bycium Mnenss , Mill. Waste places, hedges, roadsides, eto., pretty fre¬ 
quent about Auckland, and in most of the country townships. 
(Tropical Asia.) 

Datura stramonium. Waste places, yards, eto., near Auckland, but not 
common. (Tropical Asia ?) 

Niootiana tabaccum , L. An occasional escape from cultivation. (Tropical 
America.) 

SOBOPHTOJUU***. 

Vprbascum thapsus , L. Volcanic hills, etc., near Auckland; Matamata, 
plentiful in 1879. (Europe.) 

„ blattaria , L. Waste plaoes and pastures, Auckland to Waikato. 

(Europe.) 

» ftp* Fields near Henderson, not observed else¬ 

where. 
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Linaria elatine, Mill. Waste places and roadsides. Vicinity of Auckland; 
Otoliuhu ; Ngaruawahia; etc. (Europe.) 

Diykalie purpurea, L. Auckland Isthmus; Thames ; Whangaroi. By no 
means common. (Europe.) 

Veronica ayreetie , L. A weed of frequent occurrence in most districts. 
(Europe.) 

„ buxbaumii , Ten. Plentiful in most cultivated districts. (Europe.) 

Veronica arveneie , L. A common weed throughout the greater portion of 
the district. (Europe.) 

„ terpyllifulia , L. Fields and moist places, very plentiful. (Europe.) 

Hartsia viecoea, L. Near Helensville ; Bemuera; in great abundance be¬ 
tween Pukckoho and Tuakau. (Europo.) 

Okobancuacejb. 

Orohanche minor , L. Whangarci; in several localities on the Auckland 
Isthmus, especially on the volcanic cones of Mount Eden and 
Bangitoto ; Drury ; near Cambridge. (Europe.) 

VKRHKNACEiB. 

Verbena ojjicinalie, L. In immonso abundanoo about Mougonui; also plen¬ 
tiful in some parts of the Waikato country. In other districts 
by no means common. (Europe.) 

„ bonariensis t L. Waste pluces about Auckland, rare. (B. America.) 

Labiatjb. 

Mentha eiridie , L. Ditches and waste places in most districts. (Europe.) 

„ piperita , Huds. \ 

„ aquatica , L. ' All introduced, and spreading, especially 21/. eativa . 

„ eativa, L. 1 (Europe.) # 

„ arvensis, L. ) 

„ puleyium, L. Whangarei ; in several places about Auckland. 
(Europe.) 

„ auetraiie, Br. Boadsides between Baglan and Buapuke; plentiful 
in January, 1877. (Australia.) 

Nepeta catana, L. Local. Vicinity of Auckland; near Alexandra. (Europe.) 

Brumlia vulgaris, L. Generally diffused through the entire district, in all 
soils and situations. One of the most abundant and wide- 
spreading of our naturalized plants. (Europe.) 

Cedronella triphylla, Mosnch. This has become very abundant on the lava 
streams aiynnd Mt. Eden, forming dense dumps many feet 
in diameter and 8-4 feet high. Doubtless it has escaped 
from some garden in the vicinity. (Madeira.) 

Calamintha acinus, Clairv. Mentioned by Mr. Kirk. It does not appear to 
have been notioed of late years. (Europe.) 
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Trananctiom. — Botany. 


Marruhium mtlqare, L. Waste places, roadsides, etc., Auckland to Waikato, 
not uncommon. (Europe.) 

Salvia irrhenaca, L. Appeared by a roadside in the suburbs of Auckland 
some years ago, but seems to have become extinct. (Europe.) 

Stachys arvenm, L. A troublesorao weed in cultivated ground throughout 
the district. (Europe.) 

Galeopm tetrahit , L. Waste places near Otahuhu, January, 1881. (Europe.) 

Plantagineje. 

Plantago major, L. Waste places and roadsides through the district. 
(Europe.) 

,, media, L. Vicinity of Auckland and a few other localities, not 
common. (Europe.) 

„ lancfolata , L. Everywhere in pastures, etc., specially in medium 
stiff soils. (Europe.) 

„ coronopits, L. Waste places and sandy soil near the sea. Bay of 
Islands; Waitemata ; Onehunga, most abundant; Tauranga; 
Poverty Bay. (Europe.) 

„ virginica, L. (?) Rangiriri; Ngaruawahia; and other places in the 
Waikato. (N. America.) 

Nyctaginejb. 

+ Mirabilis jalappa, L. A garden escape near Auckland. (S. America.) 

Amarantace*. 

Amarantus raudatus, L. Occasionally seen about gardens, but is hardly 
naturalized. (Tropics.) 

„ letroflerm, L. Streets of Auckland, and waste places and 
gardens in the suburbs, not common. (Tropics.) 

„ hyhidus, L. Abundant in waste places about Auckland; also 
at the Thames and in most of the country townships. Be¬ 
coming a troublosome weed in gardens in rich or highly- 
manured Boils. (Tropics.) 

„ blitum, L. Waste places and streets of Auckland, not nearly so 
common as the preceding, (Tropics.) 

Recorded by Mr, Kirk. I have not seen 
either of them, (Tropics.) 

„ viridU , L. Waste places and streets of Auckland. 
Also recorded by Mr. Kirk from the Thames, and gathered 
many years ago at the Bay of Islands by Allan Cunningham. 
(Tropics.) 

( Euxolut ) gracilis, Desv. (Euxolu* caudatu», Moq., non Amarantua 
caudatus, L.) Waste places within the City of Auckland, and 
as a weed in gardens in the suburbs. (Tropics.) 


(Euxolua) lividua, L. 

„ olevaceus , L, 
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Chenopodiacsjs. 

Chenopodium album , L. A common weed in rich soils on the Auckland 
Isthmus, especially about Onohunga. (Europe.) 

,, murale, L. Waste places, roadsides, etc., plentiful. (Europe.) 

„ bonus-henricus, L. Noticod at Onoliuuga in 1878, but perhaps 

only an escape from cultivation. (Europe.) 

SaUola kali, L. Shores of the Waitemata and Mnuuknu, not uncommon. 
Bare at the Thames. (Europe.) 

Phytolaccaokjk . 

Phytolacca octandta , L. Was to places and roadsides on the Auckland 
Isthmus, and especially plentiful on the lava streams from 
Mount Eden. Waitakerei district, becoming plentiful by the 
sides of tlio bush tracks. It has also found its way into many 
other localities in the provincial district. (Tropical America.) 

PoLYUONEAS, 

Polygonum persicaria, L. Fields near Paumuro. (Europe.) 

„ convolvulus , L. Roadsides and waste places about Auckland, 

not common. (Europe.) 

Fagopyruw esculentum, Mcencli. An occasional escape from cultivation. 
(Europe.) 

Rumex obtusifolius . Abundant throughout the district. The docks must 
have been very early introductions, for Earl mentions that 
they were great nuisances in Maori plantations at Hokianga 
in 1834. (Europe.) 

,, pulcher , L. Throughout the district. This species has increased 
greatly during the last six years, prior to which it was by no 
means frequent. (Europe.) 

„ crispus , L. Generally distributed. (Europe.) 

„ sanguineus , L, var. viridit. Generally distributed. (Europe.) 

„ conglomerates, Murr. Recorded by Mr. Kirk. I have not met with 
it. (Europe.) 

„ acetosa , L. Not uncommon. (Europe.) 

,, acetosella , L. • A most abundant and troublesome weed throughout 
the district. (Europe.) 

Erne# australis , Stein. This has appeared twice in waste places near 
Auckland, but does not seem to increase. (Australia.) 

Peoteaobjb. 

Hakea acicularis . Sm. Has established itself over several miles of open 
manuka country at the foot of the Waitakerei Range, and is 
increasing fast. Its origin can be easily traced to a planted 
hedge in the neighbourhood. (Australia.) 
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Eufhobbug&e. 

Euphorbia helioscopia , L. Light rich soils, plentiful in the Bay of Islands 
and Whangarei districts,—scarcer to the south. (Europe.) 

„ ptplus, L. A common Weed in gardens and cultivated fields. 
(Europe.) 

„ lathyris, L. Waste places and roadsides, not common. Whau- 
garei; Lake Pupuke ; Devonport; Mt. Eden. (Europe.) 

„ hypericifolia, L. Streets of Auckland. I am indebted to Mr. 
John Kenderdine for drawing my attention to this plant. 
(Tropics.) 

Bicinus communis, L. Warm and dry localities near Auckland, not uncom¬ 
mon. (Tropics.) 

UbtioaoejG. 

Humulus lupulus , L. Sometimes seen as an escape from cultivation. 
(Europe.) 

Ficus carica , L. This is wonderfully tenacious of life, and not easily killed 
when once planted. It is thus frequently seen in abandoned 
gardens, etc., but can hardly be considered naturalized. 
(N. Asia.) 

\ Both of these species have made their appearanoe iu 

rtica . wa gte places about Auckland, but they do not seem 

„ dxoxca, L. . , /w x 

to spread. (Europe.) 

Saucimks. 

Salix babylonica, L. The “ weeping-willow" was planted many years 
ago at the Mission Station, at Tangiteroria, on the Northern 
Wairoa River, and from branches and twigs floated down the 
river has established itself in profusion on the banks, often 
fringing them for miles, and in some places impeding the 
navigation. It is also naturalized on the banks of the 
Waikato, but not nearly to the same extent. (Central Asia.) 
Salix alba, L. Naturalized on the banks of the Northern Wairoa and Wai¬ 
kato. (Europe.) 

ScmioxsJE. 

Canna indica , L. A garden escape of moderately frequent occurrence. 
(Tropics.) 

Ludaoxjb. 

* SpararU tricolor, Ker, A garden escape near Auckland, not oommon. 
(Cape.) 

Sisyrinehium bermudianum , L. Fields on the Auokland Isthmus, not oom¬ 
mon. Near Matamata, Mr. Kirk (on the authority of Mr. 
Gillies*) (N. America.) 
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Iri$ germanica , L. This speoies, originally a garden escape, has now firmly 
established itself in most districts. (Europe.) 

* Watsoma arujusta , Ker. (?) An escape from gardens. (Cape.) 

Gladiolus sp. A frequent garden escape. (Cape ?) 

Antholyza athiopica , L. Has established itself in several localities near 
Auckland. (Cape.) 

Amabyllid&a. 

Agave americana , L. Old plants throw up a multitude of suckers. (Tropical 
N. America.) 

LiluoejB. 

Asparagus officinalis, L. Solitary plants are frequently seen, doubtless 
originating from seeds conveyed by birds from gardens. 
(Europe.) 

Allium vineale , L. Not uncommon, especially in abandoned Maori cultiva¬ 
tions, and sandy plats near the sea. (Europe.) 

* „ ampeloprasum , L. Shores of Doubtless Bay. (Europe.) 

Asphodelus fistulosus, L. Plentiful about Mongonui. (S. Europe.) 

* Aloe latifolia , Haworth. An escape from gardens near Auckland. 

(Cape.) 

JUNGACEJB. 

* Juncus tenuis, Willd. Northern Wairoa ; Paparata Valley R&ngiriri; 

Ngaruawahia; between Hamilton and Cambridge. I am 
now inclined to consider this species as an importation. 
(Europe.) 

Abvidkje. 

Rickardia africana , Kunth. Ditches and waste places, now plentiful about 
Auckland and in many places of the country townships. 
(Cape.) 

Colotmtia antiquorum , Schott. The taro of the natives, often lingering in 
their deserted cultivations for many years. (Tropics.) 
Aloeajria Mica, Schott. Stated in the Handbook to have been introduced 
and cultivated by the natives. 1 have not seen it. (Tropics.) 
Naubejb. 

Aponogrton dutachyon , L. In streams at Waimate, Bay of Islands. Origi¬ 
nally planted by the early missionaries. (Cape.) 

Oypbbaoba. 

Cypcrui tmtUut, Linn. f. Now spread throughout the greater portion of the 
district, from Whangarei to the Upper Waikato. In 1868 
confined to a limited district in the immediate neighbourhood 
of Auokland. Considered to be indigenous by Mr. Kirk. 
(Cape.) 
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Cyperus rotnmhi *, L. The well-known “ nut-grass " has found its way into 
several gardens in the vicinity of Auckland, and is likely to 
prove a serious pest, as its numerous tubers make it difficult 
to eradicate. (Tropics.) 

M np. This belongs to the same section of the genus as the preceding. 
I have only seen it near Mongonui. 

Carcx panicea, L. Vicinity of Auckland ; Makurangi. (Europe.) 

Gramihejs. 

Panicum (Digit aria) nanguinale , L. A common and troublesome weed in 
light rich soils throughout the district. (Tropics.) 

,, ( Digitaria ) glabrum , Gaud. Vicinity of Auckland; not common. 

(Tropics.) 

„ (Echinochloa) cohnum , L. Onehunga. (Tropics.) 

„ „ crua-galli, L. Waste places about Auckland and 

elsewhere; not common. (Tropics.) 

Sctaria glauca, Beauv. A weed in a few gardens at Onehunga; raro. 
(Tropics.) 

M macroatachya , H.B.K. Between Otakuliu and Papakura, not un¬ 

common. (S. Europe.) 

„ viridi «, Beauv. Vicinity of Auckland, raro. (S. Europe.) 

Stfnntaphrvm amcricanum , Schrank. Has been planted in many localities, 
and in some is spreading; but, as it seldom ripens perfect 
seed, its increase is necessarily slow. (North America.) 

Aloptcuru* agreatia , L. Fields and roadsides ; in most districts, but nowhere 
common. (Europo.) 

,, pratemi *, L. Fields, etc., Auckland to Waikato, not common. 

(Europe.) 

Polypogon monapeliensi* , Dosf. Muddy places on the shores of the Manu- 
kau and Waitemata Harbours, increasing fast. (Europe.) 

„ fugax, Nees. Waste places, ditches, etc., on the Auckland 
Isthmus, increasing fast. Thames, J. Adams. (Tropics.) 

Phalaria canariensia , L. Common throughout the district. (8. Europe.) 

Anthoxanthum odoratum , L. Spread through the whole district, much too 
abundant in many pastures. (Europe.) 

Phhum pratmae , L, Often seen in pastures, but not nearly so abundant as 
it should be, considering the extent to which it is sown. 
(Europo.) 

Agroatia vulgaris, With. Pastures and roadsides, very generally distributed. 
(Europe.) 

„ alba, L. Equally abundant as the preceding, but usually affecting 
stiffer soils and damper situations. (Europe.) 
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Gastridium lendiyerum , Gaud. Auckland Isthmus; Waitakerei; Otaliuhu. 
(Europe.) 

* Amnwphila arundinacea, Host. Has been planted m one or two places on 

the western coast to chock the progress of sand-dunes, and 
may be expected to increase, as it has done at Taranaki and 
Nelson. (Europe.) 

* Lagurus ovatuz, L. Motuihi Island, oxtrcmely plentiful; near Auckland, 

rare. (Europe.) 

Aira caryophyllea, L. Common in most localities. (Europe.) 

* „ pr<rcox, L. A few plants observed near Waiuku in December, 1877. 

(Europe.) 

* Deschampsia flexuaxa, L. Fields on tho Auckland Isthmus, rare. (Europe.) 
Holcuz lanatus , L. Abundant, one of tho most wide-spread of the natural¬ 
ized grasses. (Europe.) 

„ mollis, L. Abundant. (Europe.) 

* Trisctum flavescens. Local and rare at present. Thames; Hamilton. 

(Europe.) 

Arena sativa, L. Has become extensively naturalized on sea-cliffb in the 
northern and central portions of the district, in addition to 
frequently occurring in fields as an escape from cultivation. 
(Europe.) 

Arrhenatheruw avcnaccum , Beauv. Established in a few situations about 
Auckland. (Europe.) 

Cynodon dactylon , L, Plentiful throughout tho district. (S. Europe, etc.) 

* Triodia decumbent, L. I am iudebted to Mr. H. Huuter for specimens 

gathered on the Kumeu Flats, Eaipara. (Europe.) 

Cynozuruz criztatnz , L. Not uncommon on stiff soils in various portions of 
the district. (Europe.) 

Eragrostiz brownii , Nees. Bay of Islands; Northern Wairoa; Wbangaiei; 

near Auckland. (Australia.) 

Dactyliz glomerata , L. Generally distributed. (Europe.) 

Brita minor , L. Generally distributed. (Europe.) 

„ maxima , L. Northcote; Ellerslio ; near Howiok. (8. Europe.) 

Poa annua, L. Throughout the district. (Europe.) 

„ pratznziz, L. Throughout the distriot. (Europe.) 

* „ comprma, L. Auckland Isthmus, not common. (Europe.) 

„ trivializ, L. Waste places about Auckland, and occasionally in pas- 
turns. (Europe.) 

„ n&moraliz, L. Auokland Domain. (Europe.) 

* Glyeeria fluitant , L. Made its appearance in some wet places on the 

Auokland harbour reclamations, about two years ago, but 
has been lately destroyed. (Europe.) 
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Festvca prmtmsis, L. Pastures, not common. (Europe.) 

f , myuru*, L. The true plant by no means abundant, but increasing. 

Tiie variety <einruides *= F. hromoid**, 8m.~ -plentiful through 
tlio district. (Europe.) 

Brown* trecim , Iluds. Recorded by Mr. Kirk. I have not observed it. 
(Europe.) 

„ sterUis , L. Plentiful, especially in waste or sandy places near the 

sea. (Europe.) 

„ viadritensis , L.| Included in Mr. Kirk's list. 1 have not seen 

„ teetotum, L. Jthem. (Europe.) 

„ mollis, L. Generally distributed. (Europe.) 

„ racemotm, L. Equally abundant with the preceding, together with 
its variety B . commutatus , Schrad. (Enrope.) 

„ arvensi*, L. Not common. Waste places near Auckland, etc. 

(Europe.) 

M patulu *, Reich. Included by Mr. Kirk in his catalogue. 1 have 

never gathered it. (Europe.) 

„ nniohides, DO. The prevailing grass in many of the streets and 
waste places about Auckland. Not so common in the coun¬ 
try, as it will not hear close cropping. (N. America.) 

Tsilium permits, L. Plentiful through the district. (Europe.) 

,, italicum , A. Braun. Pastures and waste places, not common. 
(Europe.) 

,, temulerdum, L. Cultivated fields in most districts. (Europe.) 

Triticum sativum. An occasional escape from cultivation, but never lasts 
long in one situation. (Europe.) 

Ijeptum* incurvatus, Trin. Common in brackish-water swamps, etc. (Europe.) 

Hortleum vulgar «, L. Sometimes lingers in cultivated fields. (Europe.) 

M murtnum, L. Sandy flats near the sea. Waitemata; Thames; 
Tauranga. (Europe.) 

Arnndinarui macrosperm/t, Miohx. Lingers in several old Maori settlements, 
but cannot be looked upon as truly naturalized. (North 
America.) 

The following species, included in Mr. Kirk's Catalogue of the Naturalized 

Plants of Auckland, should be altogether struck out of our lists:— 

Fumaria parviflora, Lam. Mentioned in the “ Flora of New Zealand/' 
vol. 2, p, 821. I believe that 1 am correct in stating that this 
has not been soen by any recent botanist. 

Gypeophila tubulaea, Boies. Included by Dr. Hooker in his list of naturalized 
plants, but is doubtless a true native. 
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Geranium molls , L. The same remarks apply. 

Eutaxia strangeana, Turcz. Stated by its author to come from New Zea¬ 
land, probably through some mistake. It will doubtless prove 
to be some well-known Australian plant. 

Guilandina bonduc, L. Erroneously stated by Forster to come from New 
Zealand. See “ Handbook,” p. 53. 

Opuntia vulgaris , Mill. Recorded by Sir J. D. Hooker in the lists of natu¬ 
ralized plants appended to both the *‘ Flora” and the “Hand¬ 
book;” but must be expunged, as it npver spreads out of 
cultivation in New Zealand. 

Anihrimu* cere folium, Hoffm. u Handbook,” p. 759. Has not been noticed 
by any recent botanist. 

Amotteri* pusilla , G©rtn. If this is the species meant by the name “ Lapsana 
pueilla , L.,” quoted in the 14 Handbook, page, 760, the pre¬ 
ceding remarks apply also. 

Stylidium gra mini folium, Swz. No specimens of fchi« have been found in 
New Zealand since the solitary one obtained by the late 
General Bolton in 1851. 

Rpacri* purpurascen*, Br. Fi.N.Z., vol 2, p. 821. It appears preferable to 

regard this a* indigenous. 

CyiwyUmum micranthum , Br. (?). *' Handbook,” p. 197. No. species of 

this genus has been obtained in New Zealand of late years. 

Solanum nigrum, L. “Handbook,” p. 761. Should be considered as indigenous. 
,, virginianum , L. Kirk, Trans., 2, p. 140. It appears to be quite 
uncertain what plant Linnaeus hod in view when he applied 
this name, which had much better be dropped. I have no 
idea what species Mr. Kirk hod in mind. 

Verbaseum phmniceum , L. Kirk, Trans., 2, p. 141. Has not been seen in a 
' naturalized state of late years. 

Herpeste* cuneifolia, Spr. Erroneously included in Raouls list of New 
Zealand plants. 

Veronica officinal**, L. I am not aware that this has been observed in a 
naturalized state in the Auckland district. 

„ anagallis, L. Should probably be looked upon as indigenous. 

Phytolacca dscandra, L. 41 Handbook,” p. 701. Introduced into the lists 
by mistake, as explained by Mr. Kirk (Trans. 2, p. 141.*) 

Polygonum aviculare, L. It is perhaps preferable to regard this species as 
indigenous. 

ii minus, L. 14 Handbook,” p. 781. Is certainly indigenous, if 
the variety decipien* is the plant meant; and I am not aware 
that any other form has been seen in New Zealand. 
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Chcnopodium urbicum , L. I have never been this in the Auckland district. 

„ ambrosioides , L. Probably a true native. 

latropha curat *, L. Fl.N.Z. 2, p. 822. Extremely unlikely to become 
naturalized in any part of New Zealand. 

Dbscorsa alata t L. Fl.N.Z., 2, p. 822. May have been cultivated by the 
Maoris, but I very much doubt its becoming naturalized. 

Panicum gibbosum , Br. Erroneualy introduced into Baours list. 

Ariitida calycina , Br. Supposed to have been gathered at the Bay of 
Islands by Cunningham, no doubt through some mistake. 

Eleusine indica, Gcertn. “Handbook,” p. 881. Has not been seen of late 
years. 

Anthistiria australis , Br. “ Handbook,” p. 825. The same remarks apply* 
so far as the district of Auckland is concerned. 

Apluda wutica , L. “ Handbook,” p. 825. No botanist has observed this 
since Dr. Sinclair’s time. 

Andropogon refractus , Br. “ Handbook,” p. 825. Reported from New Zea¬ 
land by Allan Cunningham, but it has not since been met with. 

Eragrustis eximia , Stoud. Stated by its author to come from New Zealand : 
but his description has not been zecognized. 


Abt. XXXVI .—On some recent Additions to the Flora of New Zealand. 

By T. F. Chebsbman, F.L.S. 

[Read before the Auckland lnntitute , *291A May and 3 Ut July , 1882.] 

1. ( ardamine latesiliqua , n. sp. 

Vabyino in size from four inches to over two feet. Rootstock stout, spong}, 
as thick as the finger, often branched at the top, and each division furnished 
with a rosette of densely-crowded radical leaves. Flowering stems few or 
many, arising from the top of the rootstock, ereot or slightly spreading, 
leafy* Radical leaves 8-6 inches long, £-f inch broad, variable in shape, 
narrow linear-spathulate to nearly obovate-spatbulate, gradually narrowed 
to the base, coarsely and sharply serrate in tho upper portion, very thick 
and ooriaceous, margin and midrib and sometimes the whole surface more 
or less villous-pubescent. Cauline leaves smaller, lanceolate, nearly entire. 
Flowers rather large, white, very numerous. Pedicels inch long. 
Petals nearly J inch long, spathulate, on long claws. Pods very numerous, 
subereot. usually curved, somewhat swollen, lf-2} inches long, inch 
broad. Seeds numerous, compressed, reddish-brown. 

Hab. Nelson Mountains. Mount Arthur, not uncommon between 
4,000-0,600 feet; Mt. Owen, abundant on limestone rooks above 8,500 
feet; Raglan Mountains, altitude 5,000 feet. 
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This handsome species has much of the habit and general appearance of 
C. fastiffiaia , but is at once distinguished by the broad pods, which are 
more than twice the diameter of those of C. fa*tigiata % and have in addition 
a peculiar turgid or swollen appearance very unusual in the genus. The 
pods of C. fantiyiata (which I have gathered in a fruiting condition at the 
Wairau Gorge) are flat and narrow, and never more than inch in 
diameter. 

2. Cotula Unearifolia $ n. sp. 

Dark green, rathor thick and fleshy, very aromatic, sparingly pilose. 
Stems branched, prostrate, ascending at the tips. Leaves J-IJ inches 
long, inch broad, thick aud fleshy, narrow linear or linoar-spathulate, 
quite entire, sprinkled with minute glandular dots, blade gradually narrowed 
into a broad sheathing petiole. Scapes 2-4 inches long, rather slender, 
with from 4-8 linear or linear-subulate bracts. Heads unisexual, £-£ inch 
diameter. Scales of tlio involucre in about three series, linear-oblong, 
obtuse, herbacoous, with a broad green centre and thin brownish margins; 
receptacle convex, papilloso ; florets usually w itli numerous rounded trans¬ 
parent glands. Female florets—corolla thick and fleshy, swollen at the 
base, somewhat tetragonous, narrowed above, with 4 short erect lobes; 
achouo lincar-obovatc, compressed. Moles—smaller and more slender, 
funnel-shaped, 4-lobed. 

Hab. Mountains flanking the Wairau Valley, Nelson, alt. 8,000-4,600 
feet. 

A curious little species, allied to (\ j>yrethr\fuUa % Hook, f., in the struc¬ 
ture of the flower heads aud in the numerous linear bracts, but differing 
from it, and all the other Now Zealand species, in tho narrow entire leaves. 
In outward appearanco it somewhat resembles Ahotanella linear it, Berg- 
gren. 

8. Veronica rheesemani , Bonth. 

(Hook, f., leones Plant arum, t. 1366, a.) 

Small, greyish green, densely tufted, forming rounded cushions 2-6 
inches in diameter, pubescent in all its parts. Branches slender, closely 
compacted and intertwiued. Leaves inch long, narrow obovate, lobu- 
late, or pinnatifid, lobes obtuse, narrowed into a long or short broad petiole. 
Flowers white, solitary, axillary, vory shortly pedicelled, & inch diameter. 
Calyx deeply divided into four spreading linear-spathulate segments, that 
are ooarsely toothed towards the top. Corolla slightly longer than the 
calyx, four-lobed, lobes obovate, emarginate. Ovary broadly ovoid, hispid. 
Capsule much shorter than the sepals, broadly didymous, slightly com¬ 
pressed, hispid, ultimately splitting to the base into four oblong obtuse 
valves. 
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Hab. Mountains of Nelson. Summit of Gordon’s Nob, alt. 4,000 feet. 
Raglan Mountains, Wairau Valley, alt* 4,000-5,000 feet. 

This belongs to the section of the genus with solitary axillary flowers, 
of whioh V. canescms, Kirk, is the only other speoies described from New 
Zealand. Our plant differs in habit, larger size, smaller white flowers, and 
in the pinnatiiid leaves. 

4. Pterostylis mutica , R. Br. 

(R. Br., Prodr. 828; Banth&m, Flora AuftraUenwa, vol. vi., p. 862.) 

Leaves in a radical rosette at the base of the stem, inch long, ovate* 
shortly petiolate, reticulate, apparently withering at the time of flowering. 
Stem 2-5 inches high, with 2-4 empty sheathing bracts below the flowers. 
Flowers 2-5, arranged in a slightly spiral spike, greenish-brown. Galea 
broad, much incurved, obtuse or subacute at the tip, hardly three lines 
long. Lower lip broad, almost orbicular in outline, concave, reflexed, with 
two short broad lobes. Labellum placed on a short flat claw, short, broad, 
and obtuse; appendage nearly as broad, entire, rounded. Column erect; 
wings broad, lower lobe broad and obtuse. 

Hah m Lee Stream, near Dunedin ; Mr. Sydney Fulton. 

I am indebted to Mr. G. M. Thomson, of Dunedin, for specimens in 
spirit of this curious little species. It was first found in New Zealand by 
Mr. Fulton some two years back, and was identified in the “ New Zealand 
Journal of Science ” with aphylla , Lindl., a local Tasmanian speoies. It 
clearly belongs, howevor, to the section of the genus having the lower lip 
reflexed, and agrees so closely with the well-known Australian P. mutica, 
Br., that I cannot doubt its being the same species. New Zealand speci¬ 
mens are much smaller than Australian, but that may be due to the 
nature of the locality in which they were found. The structure of the 
flower agrees very well with the details given in Mr. Fitzgerald’s plate in 
his “ Australian Orchids,” and with dried specimens that I have examined; 
with the exception of a slight difference in the shape of the appendage to 
the labellum—always a variable organ in this genus. 

5. Scirpus (Itolepis) cramutculua , Hook. f. 

(Benth., Flora Australiensis, vol. vii., p. 826.) 

Rhizome apparently elongated, branched, rooting at the nodes. Leaves 
very narrow linear, almost filiform, l£-2 inches long. Stems about 8 inches 
long. Spikelet solitary, terminal, pale brownish-green, ovate, rather more 
than $ inch long, many-flowered. Glumes ovate, obtuse, Btriate, herbace¬ 
ous, with a green centre and purplish-brown margins. Stamens 8, Style- 
branches 2. Nut greyish-white, very nearly orbicular, but slightly broader 
above and produced into a short point, much flattened, centre biconvex, 
then beooming thinner, margin thickened all round. 
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Hob. Swamps in the Bangipo desert, eastern base of Buapehu; Mr. 
H. Tryon. 

Of this plant 1 have only received three small specimens. So far as 
these go, they correspond exactly with the description and plate in the 
Flora of Tasmania, and with Bontliam’a description in the Flora Australi- 
ensis; and at present 1 have no reason whatever to doubt the identifica¬ 
tion. A full series of specimens will be required, however, before the 
matter cau be absolutely settled. The species is more nearly allied to 
8. fluitam than to any other of our New Zealand forms, but differs in being 
stouter, apparently not so much branchod, and in the very much larger 
spikelet. Mr. Tryon informs mo that it is not uncommon in ferruginous 
swamps m the Bangipo desert, associated with Heir pm cartilagineu*, Pratia 
angulata , Dro$era areturi and l>. npathulata , (Junoera prorepen*?, and 
l U rivnla ria man a at ho*. 

6. Cares devia . n. sp. 

Culms 0-18 inches high, Hniooth or nearly so, hardly tufted, leafy at the 
base only. Leaves shorter thau the culms, very coriaceous, rigid, keeled, 
strongly grooved, inch diameter; margins soabrid. Lower bract long 
and leafy, rest small. Spikelets 2-4; terminal one the largest, male, or 
very raroly with a few fernalo flowers at the base, stout, clavate, £-14 
inch long; remainder all female, variable in size, £-1$ inch long, erect, 
oblong or cylindrio, upper sessilo, lower very shortly podnnculate, in small 
specimens often closely approximate, in largor ones more distant, dark 
chestnut-brown oi rarely blackish-brown. Glumes dark rich brown with a 
green centre, ovate, acute, emarginate or shortly bifid, the midrib produced 
into a hispid awn of varying length. Porigynia rather longer than the 
glumes, dark purplish-black, ovate or elliptic, compressed, unequally 
biconvex or nearly plano-convex, strongly nerved and wrinkled, margins 
entire; beak short, broad, terminated by two widely divergent teeth. 
Stigmas two. 

Hub . Mountain districts in Nelson, not uncommon above 2,500 feet 
altitude. 

This appears to be a very distinct species, and when once noticed can¬ 
not be confounded with any other. It may be readily identified by its 
seldom forming tufts, by its rigid and coriaceous grooved leaves, very 
stout clavate male spikelets, and by the broad conspicuously grooved and 
wrinkled perigynia. 
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Art. XXXVII.— Notes on Fresh-nattr Algee. By \V. I. Spknckb, M.R.G.S. 

[Head before the Hawke's Bay Philosophical Institute , 9 th October t 1682*] 

Plates XXVI. and XXVII. 

In continuation of the Cat&loguo of the Frosh-water Algce occurring in the 
vicinity of Napier, which I laid before you last year,* I beg this evening to 
call your attention to the following additions which have come to my notice 
since then. 

Drapamaldia sp. ?. Fig 1. 

Filament branched, in diameter, tapering towards apex, cells 

as long as, or twice as long as broad. Branchlets (ramuli) bipinnate yjfoV* 
in diameter, cells slightly longer than broad, terminal ones pointed, tufted, 
noar apex filament givos out a largo number of elongated jointed processes, 
which are mostly simple, but sometimes branched. I am indebtod for this 
plant to Mr. Hamilton, who discovered it in the Horokiwi stream. Possibly 
a variety of TL gloMerata , 

Cladophora pacifica t Kuch. 

Montague (Voy. au Pole Sud) mentions this as having been found in 
Lord Auckland's Group. 

Cladophora hmyiarticulata , Kuch, 

Found by NordBtedt in the Sandwich Islands. 

Staurocarpm . 

Spirogyra , sp. n. Fig 2. 

Cells square, very rarely twice or four times longer than broad, this 
probably only when on the point of dividing, ends slightly convex, never 
retracted, Endochrome arranged in three distinct straight bands at right- 
angles to wall of cell, and with no visible connection. Each band consist¬ 
ing of three or four minute round cellules, containing chlorophyll. Bporange 
formed in parent cells, globular. 

Cells.—Diameter, length, t £b", rarely or 1 f* r . 

Zygospore in diameter. 

This little plant is easily recognized by the rigidity of the filament, the 
masonic regularity with which the cells are arranged—the oonvex ends of 
which just touch—and the singular arrangement of the endochrome. 

Common. 

Zygnerna , sp. n. Fig. 8. 

Ends of cells retracted. Contents consist of twin stellate masses of 
endochrome. Zygosporo lodged in the filament, oval, filling but not 
bulging the cell. Spore bearing cell appears to be somewhat smaller than 
the others. 


* 11 Trans. N.Z. Inst./* vol. xiv., art. xliii. 
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Filament.—Diameter 

Length of cell.—^ to yfo". 

Zygospore.—Length, T ^ w ; breadth, 

Diameter of sporiferous cell, jhy h - 

From Ituataniwha. 

Zxjqnemay up. n. Fig. 4. 

Cells retracted at the ends. Eleven or twelve lines longer than broad. 
Zygospore globular, lodged in the connecting tube, the length of which 
varies considerably. 

Filament.--Diameter, . 

Cedis.—Length, fh 1 / 1 ^ t&b ■ 

Diameter of zygospore, Trftnr". 

Length of connecting tube from to jfa'. 

Also from Ruataniwlia— 

Uulbochate setitjera. 

(Edofjun i um princeps . 

Vaucheria sesnhs. 

Rival ana i rid is. 

Oscillatoiia and Vibrio. 

A senes of the last-mentioned plants I found in samples of water from 
the hot springs at Taupo, growing in water the temperature of which varied 
from 105° F. to 186°. They all exhibited the motions peculiar to this class 
of Algffi. 

Fig. 6 . (a) 08c ill atari a Bp., contains a row’ of cells ; diameter of fila- 

ment, (b) Vibrio, alternate dark and light cells ; diam., T A ^ PTy g ; 

temp., 106\ (r) Oscillatoria , diam , temp., 110°. (d and c) piobably 

the same although varying much in diameter, which is 33 ^/ and 
temp., 116° and 180°; (/) temp. 186°, diam. xrhvv' This P lant is so 
unlike an Oscillatorian that had it not been for the movements, which con¬ 
sisted of both side-way motion and also progression and retrogression, I 
should not have recognized it. (g) Osctllatona t diam., stri© evident, 

close; temp., 186°. 

1 have found about 12 Desmids not hitherto discovered in this country, 
one of which is probably new. My time, however, has not permitted me to 
include them in these notes. Mr. Maskell, of Christehuroh, has therefore 
undertaken their description, and they will be found in his paper.* 

Fragillaria pectinalU . 

Qomphonema acuminatum . 

Goniim pectin ale . 


Art. XXXI., supra. 
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JDESCIIIPIION OF PLAT KB XXVI. AND XXVII. 
Fig. 1. Drapamaldia. 

2. Bpirogyra. 

(a) fllaxnencB conjugating. 

(b) zygospore. 

(c) the same commencing to grow. 

8. Zygnoma. 

4. fygnema. 

6. Oscillator!* from Taupo. 


Art. XXXVH1.— A Description of Jour new Ferns from* our yew Zealand 
Forests. By William Colenso, P.L.S. 

[Head before the Hawke's Bay Philosophical Institute , 12ffc June, 1882 ] 

I. Cyathea, Smith. 

Cyathea tricolor , sp. nov. 

Want, arborescent; tnink stout, 5-12 feet high, bulky at base and at 
top, 1 foot diameter tliere, fibrous at base and for 2-8 feet up, thiokly 
clothed with broken stipites at top; colour, light-brown. 

Fronds numerous, 80-40, tri-pinnate, spreading, drooping, glabrous, 
shining, 7-8 feet long, 88-40 inches broad in widest part, oblong-lanoeolate 
not acuminate, decreasing very gradually downwards, sub-membranaoeous, 
dark-green above, white below. 

Stipes veiy stout, 8-8} inches girth at base, short, 8-4 inches long, 
obscurely triquetrous, flattish or a little rounded at top, and slightly chan¬ 
nelled towards base, brittle, succulent, gummy, dark-olive green above, 
peculiar bluish-whito below, prickly with small fine sharp black prickles, 
^ inch long, recurved, scattered, in some places very closely set, 2 to a 
line, and sometimes running in irregular rows; scales, at base of stipes, 
very numerous, long, shining, dark-brown, 2 inches long, and 2 lines broad 
at base, fiat, thin, very acuminate, finely striated longitudinally, margins 
entire, crumpled towards top, concave and transversely corrugated at base, 

Khachis , main and secondary, glabrous, bright golden-yellow above, 
finely and floooosely tomentose below with deciduous ferruginous tomentum, 
bluish-white underneath, Kubcyliudrical not channelled below, (but chan¬ 
nelled above in dried specimens), main rhachis (and stipe) marked longitu¬ 
dinally on both upper outer edges with a line of oblong-lanoeolate briok-red 
soars, and having 2-8 of such red blotches at the base of each pinna, 
always nearer to the upper angle. 

Pinna, distant (4-5 inches) on rhaohis, alternate sometimes opposite, 
lowest two pairs opposite, the largest near the middle 18-10 inches long, 
8-0 inches broad, drooping. 
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Pinnules (secondary divisions), sessile, 84—4 4 inches long, 10-12 lines 
broad, broadest at base, triangular, finely and very beautifully acuminate, 
apices finely and regularly serrated to tip. 

Segments, sessile, 5-6 lines long, 1 line broad, linear, entire, margins 
conniving in fruit and subcronulato at sori, pointed, distant, falcate, lower 
pinnate and pectinate, the single lowest sogmont on the underside of pinna 
subpotiolate; voins rod, 0-10 jugate on a segment, siinplo, forked, and 
branching. 

Non, in axil of fork of voins, noaror midrib than margin, numerous, 
crowded filling segments, largo, regular, biseriate, 14-18 on a largo sogmont, 
dark-brown, extending to tips of pinnulos and pinna*, with always ono close 
set in at base of segment to rhachis of pinnule. 

Involucre, a shallow circular cup, margin entire, rarely breaking-up. 

Receptacle , broadly clavate, pubescent; showing point of insertion by a 
pit on upper side of sogmont. 

in both its young and barrou state this Rpeoios of Cyathea might be 
easily confounded at first sight with the well-known and ubiquitous Now 
Zealand species C. dealbata, from its being equally as white on its fohage 
below. On examination and comparison however, of living specimens, the 
two whitos on tho under foliage of the two plants will bo found to differ 
greatly,—that of this ono possessing a bluish tint, (just the hue of the 
oxidized corrugated iron roofing of our houses,) which colour is more 
particularly shown on its thiok and succulent stipos, which aro also thickly 
sot with small sharp black prickles. Indeed, in its young and barren state, 
the whiteness of the underside of tho fronds of this species, often shows 
evon more conspicuously than that of C. dealbata, whon a frond is turned 
up or half-reversed in its native woods ; owing to tho much greater contrast 
arising from the darker-green of its upper foliage. 

In its many oolours, too, this fern is peculiar:—1. its shining dark- 
green upper foliage; 2. its large, thiok, glossy golden-yellow prominent 
stalks (rhaohises, main and secondary); 8. its white underneath, appearing 
so solid, unbroken, through its being so glabrous there also, and not having 
there any large coloured scalos or hairs; and 4. (when in fruit) its shining 
dark-brown clusters of large sori, showing to advantage on thoir white 
ground. Indeed, I might truly enough have speoifieally named it versi¬ 
color. 

Another striking peculiarity of this species when in fruit, is its general 
and rognlar drooping appearanoo, and that, not merely of its large fronds 
inclining forwards and downwards, as obtains with some other of its con¬ 
geners (as C. medullaris and l\ polyneuron ), but its eharaoteristio threefold, 
or even fourfold, ’ manner of drooping:—firstly, its fronds outwards and 
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downwards; secondly, their pinn® downwards and inwards towards the 
main rhachis; thirdly the pinnules downwards and inwards towards the 
secondary rhachises; and then, fourthly, the very fruiting segments them- 
selves conniving inwardly :* the whole tout-ensemble being peculiar among 
our tree-forns, and most graceful. 

Owing to its many oolours, its drooping compact shape, and its being 
much more of a dwarf (though stout) tree-fern than its congeners, fully 
bearing fruit when only five feet high, it wears a very peculiar and striking 
appearanoe (especially when looking down on it from a height a little 
above)—one that attracts the eye immediately. 

I have long known this fern in its young and barren state; and I had 
always a suspicion that it was really distinct from C. dealhata ; but Dr. Sir 
J. Hooker had so clearly stated that C. dealhata was our only tree-fern 
bearing “fronds” that were “ white and glaucous below,” that I confess 
I have been for a considerable time thrown off my guard with respect to 
it. But during this last autumn, while botanizing in another and unvisited 
part of the Seventy-mile Bush, I foil in with several plants of this specioh, 
of various sizes and ages, and many of them bearing fruit in profusion, so 
I had ample means and opportunity for examination. 

Hah . Deep forests (Seventy-mile Bush) on eastern outlying spurs of the 
Ruahine Mountain Range, between Norsewood and Danneverke villages; 
April, 1882. 

II. Dioksonia, UTIeritier. 

Dicksonia gracilis, n. sp. 

Plant, arborescent; trunk 10-15 feet high, slender, greyish-brown; on 
upper portion remains of old stipitos, and at top a few dead fronds hanging 
down; bearing young plants and shoots 2-8 feet from the base. 

Fronds, 40 and upwards, sub-membranaceous, glabrous, 5-5$ feet long, 
2-4 feet wide, tripinnate, oblong-lanceolate, patent, light-green above and 
lighter-green below, upper portion very free and loose not compact. 

Stipes, 9-10 inches long, at first upright and inclined inwards towards 
trunk, sub-clasping, with a large quantity of loose light red-brownish hairs 
at banes, and a dense layer of lighter coloured hirsute tomentum adhering 
beneath; hairs, 1$ inch long, cylindrical, tapering, excessively fine towards 
top, straight and lax, shining as if varnished, regularly jointed, 6 joints to 
1 line, semi-bulbous at base ; stipes and rhachises dark-brown below, shining 
as if varnished, and thickly murioated throughout to apices of pinme with 

* Thifl habit, however (so widely different from that of C. dealhata ), makes it a very 
difficult matter to lay out and dry a specimen flat; indeed, 1 have been obliged to abandon 
it, save in a few small segments, although I took with ms Into the forest a portfolio having 
remarkably thick covers. 
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fine rained black points; main rhachis deflexed from stipe, longitudinally 
suloated above ; stipes and rhachis densely hairy when young; hairs, patent, 
red-brown. 

Pinna, 15 inches long, 4-5 inches broad, about 8 inches apart on 
rhachis, petiolate, triangular, broadest near base, acuminate ending in a 
very fine point, densely covered with red-brown strigosc hairs abovo on 
rhachis of pinna?. 

Pinnules , sub-opposite, distant, 2-2£ inches long, broad, linear-oblong, 
broadest near base, acute, sub-falcate, petiolate, glabrous above on midrib, 
hairy bolow and also on midrib of segments ; barren pinnules piunatifid, 
fertile pinnate. 

Segments free not crowded, sessile, alternate, oblong, 8 lines long, 1 line 
broad, obtuse, apices rounded, slightly and sparingly serrate, sub-falcate, 
lowermost one on upper Hide of pinnule regularly overlapping secondary 
rhachis; fruitful sogments very distant, regularly crenulate through con¬ 
traction by sori, auriclod, lowest pair petiolate; costa prominent abovo; 
reins, 5-jugate, forked and siraplo. 

Son numerous, crowded, occupying the whole of the segment, small, 
globular, biseriate, 8-10 to a segment. 

Involucre , outer valve sub-ououllate, margin entire, about £ line long, 
remaining green-coloured when dry. 

The buds, shoots, and young plants of various ages and sizes, bursting 
forth from the stem of this fern-tree, was a curious and pleasing sight—and, 
to me, a novelty. They were scattered around the main stem, ft-12 inches 
apart, and at different heights, but all within 2-8 feet from the base; from 
them I gathered fronds of various sizes, the largest 12 iiiohes long,—one, 
7 inches, and one, 4 inches long, exclusive of stipe; theso are all very soft 
in foliage, bipinnate only, with stipos and main and secondary rhaohises 
exceedingly hairy with long patent jointed hairs,—quite a miniature of the 
large fronds of the parent plant. Some of the smaller shoots like big buds, 
apparently just bursting, possess most delioately fine, long, and soft hairs, 
almost ourly, coloured and jointed like those of parent plant. 

This species of Dicksonia , in general appearance, somewhat resembles 
T>. squarrosa , but wants the black trunk and stipes, the harsh and dry 
pointed and mucronate coriaceous foliage, and blaok hairs and bristles of 
that species, as well as the persistent hanging of its old withered fronds 
around its truuk, which is almost characteristic,—besides the much smallor 
fronds and small round sori, and the peculiar habit of bearing shoots and 
buds on the trunk of this species. It has the slenderest trunk, as well as 
the most airy and light appearance in its crown of fronds, of all the New 
Zealand lHchsonue known to me. 
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Hab. In low-lying forests between Norsewood and Danneverke, 
“ Seventy-mile Bush/' April, 1882. 

EX Hymenophyllum, Smith. 

Hymenophyllum megalocarpum , n. sp. 

Plant terrobtriol and opiphytieal, sarmentoso ; rhizome glabrotiH; root « 
and rootlets densely villous with long red-brown spreading hairs. 

Stipes, $—2$- inches apart on rhizome, 2-4 inchos long, generally much 
shorter than the frond, cylindrical, glabrous, glossy, stout, wiry, flexuose, 
red-brown, sometimes greenish. 

Frond , tri-quadri piunatifid, deltoid or doltoid-acuminate, 8-4} in. long, 
8-4 J- inches broad at baso, sometimes slightly acuminate, upright or slightly 
decurved, spreading, membranous, somi-polluoid, light-green, glabrous, not 
shining, not elastic; pinna and pinnules crowdod, imbricate; main rhachts 
• and secondary rhachises red coloured, winged throughout; wings orispod; very 
young fronds slightly scaly below with rod-brown wrinkled deciduous scales 
on stipes and rhackis; primary pinnules opposite, falcate, lowormost pair 
doflexod; secomlary pmnules sub-opposite and alternate, sub-soound, falcate, 
cuncate below, very thickly set, overlapping, outermost froe. 

Segments , or lobes , regular, narrow, linear, 1-8 lines long, width under 
i line, obtuse, entire, plane, terminal somotimes forked, very rarely elon¬ 
gate ; veins prominent. 

Involucres on lateral segments, vory largo, much wider than segments, 
inch wide at widest part, divided down to base, turgid, open, 
spreading and recurved, obcouioal, semi-elliptic, deltoid, and suborbicular, 
somotimes twice the sizo of the clusters of sori, entire, emarginate, some¬ 
times Blightly crenulato at apex, ofton geminate, sometimes two from one 
vein, and sometimes even throe together. 

Sori in large rotund clusters and coloured red, prominent, exserted, 
sometimes two clusters within one involucre; oajmUes very largo, oonvex, 
glossy. 

This species of Hymenophyllum is (as I take it) a striking and interest¬ 
ing novelty; owing to its large clusters of riehly-coloured sori, and their 
still larger and spreading involucres or involueral leaves,—in their manner 
of growth almost resembling those of a small oabbage or lettuce around 
its heart,*—and also with (in some places) its twin clusters of sori within 
one involuoro, and arising from a single vein. I know of nothing like 
it among our many and varied species of Hymenophyllum ; although 
this species is not so large as several of the New Zealand species of 
this genus, its clusters of sori and involucres are the largest that 
I know,—larger than those of H. scabrum and H. dilatatum. Its 
affinities, however, (though slight), are with the old well-known and 
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common species H. demimtm and H. polyanthos , and with the new one H. 
erecto-alatum, particularly this last, and had its stipes been winged, and 
the wings there and on its rhaohisen subvertical and deeply crisped, as in 
//. ereeto-alntum, I should have boon inelinod to have set it down as a 
variety of that species, notwithstanding its extra-large and poculiar involu¬ 
cres and sori. Apparently the smaller the frond the more profuse its sori, 
which in some small specimens is densely thick and heavy, and then con¬ 
tracting the whole frond. Its clusters of sori are also coloured bright-red 
when very young, long !>eforo they become mature. 

Hob. In open woods, in the Sovcnty-milo Bush between Norsewood 
and Danncvorke, both on the ground (but not growing thickly) and climb¬ 
ing troes—particularly the trunks of the troe-forns, arborescent Dickson or — 
1881, 1882. 

IV. Aapleniuin, Linn. 

Asplmium anmmdum, n. sp. 

Plant small, suberect, spreading; caudcjr very short and stout, scarcely 
any ; sii /rites thickly tufted, 1-2£ inches long, rather slender, greon, densely 
clothed at base with very large roticulated glossy black scales; ritots 
fibrous, not long, compact, numorous, brown, thickly covered with short 
shining hairs; fronds, 4-6 (living ones) to each plant, 2-4i inches long, 
1J-2 inches broad, ovate-acuminate, pinnate, with a long torminal obtuse 
pinna subrhomboid-lancooiato, about 2 inches long or twice the length of 
the largest of the lateral pinnro, with sometimes a small lobe at the base; 
pinn<r, 8-4 pairs, petiolate, distant, patent, alternate, rarely subopposito, 
6-14 lines long, 8-6 lines broad, ovate, sometimes broadly elliptic, dimi¬ 
diate, obtuse and rounded at apex, generally docroasing m sizo from the 
middle of the frond downwards ; the base cuneato and excised below, and 
truncate and subauricled above; colour grass greon, a shade lighter below ; 
margins cartilaginous, coloured, and bluntly sorratod, ofton only crenn- 
late; petioles slender; texture membranaceous, glabrous above, scaly below 
on tlio veins with scattered long fine dark and soarious scales, having 
divaricating lacinhe at base (almost stellate), similar in texture to those at 
base of stipites, only very much smallor; veins apparent, subflabellate, 
simple, and forked, with no distinct costa, subclavate at apices and not 
extending to margin; rhachis Blonder, narrow, channelled above, and (with 
stipe) scaly, with long twisted dark scarious scales like those on veins of 
frond. 

Son generally few, distant, scattered, and very irregularly distributed, 
1, 2, or 8 (and sometimes, though rarely, 6, 6) on a pinna, occasionally 
more, 8-18, on the terminal pinna; at first long, afterwards broad-elliptic, 
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thick and very prominent, and sometimes confluent, distant from both mid¬ 
rib and margin, but more so from the margin; involucre linear-oblong, 
whitish, very membranous and semi-pellucid; edge slightly arose. 

Scales at base, black, glossy, deltoid-ovate very acuminate, 8 lines long, 
lk lines broad at base, reticulations large, subsphagnoid parallelogrammic, 
very conspicuous; margins entire and sparsely and irregularly fringed. 

Hab. On decomposing limestone ridgos, forests near Norsewood, W.C .; 
at Takapau, Mr. J. Stewart ; and at Te Aute, Mr. C. V. Winkehnann . 

This plant has some natural affinity with two of our well-known Now Zea¬ 
land species— A. obtusatum and A. hovherianum —although it widely differs 
from both in appearance; those two ferns also belonging to two very different 
sections of the genus. Were some of the chaiacters of tins fern not so dn» 
cordant with those of either of the two aforementioned species, I should 
have classed it as a variety of one of them. It seems, however, to partake 
in several points of both those species, and may yet prove to be a step 
towards uniting them in a regular natural sequence. 

Itdiffors from A. obtusatum in the form of its pinna;, especially the ter 
minal one, in their texture and in that of the stipes ihachis and petiolos, in 
colour, in venation, and in the form of its son and scales. It is more nearly 
allied to A. hovkerianutn , in the texture of its frond and its venation, in the 
slenderness of its stipe rhachis and petioles, in the disposition of its lateral 
pinna?, in its colour, and in its large (often solitary) son, and scales; but 
differs in being only once-pmnate, with larger entire and simple regular 
pinna; on shorter petioles, its very large terminal pinna, and thick stout 
tufted head or caudex. It has scarcely any natural affinity with another 
small New Zealand piunate species or variety, J. pauei/olium , Hook., (a plant 
I formerly obtained from those same localities), which is, I believe, a dwarf 
variety of A . lucidum. Its peculiar and beautiful largo basal scales approach 
very near to those of A. paleaceum f Br., from Queensland, and to those of 
A. sandersoni , Hook., from Natal. The scales of this plant are truly won¬ 
derful objects under a microscope. 

It is only after an extra largo amount of study, examination, and 
researoh, that I have concluded to advance another new species of Aspic- 
nium ; and I confess I should not have done so, had 1 not fortunately 
obtained au unusually large number of good specimens—not merely of 
single fronds but of entire plants—and their uniformity is great. 
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Act. XXXIX.— On the large Number of Specie* of Form noticed in a ttnaU. 
Area in the New Zealand Foreete, in the Seventy-mile Bush, between Noree- 
wood and Danneverke , in the Provincial District of Hawke'e Bay. By. W. 
Coucnbo, F.L.8. 

[Read before the Hawke'* Bay Philoeophical Institute , 8 th May , 1882.J 
Oub adopted country, the colony of New Zealand, has long borne a great 
name for its Ferns, owing, perhaps, as much to their being everywhere so 
common (exclusive of the ubiquitous brake fern, Pterie eeculenta ), from 
the lowest level on the sea-shore, its rocks and cliffs, up to uearly the 
highest point of vegetation on the alpine ranges,—as to their large number 
of genera or of species; although the surpassing beauty and novelty of 
some of them have justly served to raise their fame. In rospeot to their 
number of species, New Zealand is very far ahead of our British Islands, 
which only contain 48 species of tiue ferns; but then this truly natural 
ordor is but poorly represented in Europe. On the other hand, the neigh¬ 
bouring larger Australian colonies contain nearly twice the number of 
species hitherto found in this colony. In their natural state, the open 
plains and hills of New Zealand were almost everywhere covered with the 
common rusty-lookiug Pterin esculenta ; and the woods were filled with 
numerous species and genora, not merely terrestrial, growing on the ground 
like other plants, and including several fine and famed arborescent species 
(commonly oalled tree-ferns), but also a good number of epiphytical ones, 
only found growing on trees, and then only in the deepest umbrageous and 
damp recesses of the forest; there, alike protected from winds and heat, 
and unvisited by animal ravagors in the shape of cattle, they flourished in 
charming profusion. 

According to Dr. Sir Jos. Hooker's “ Handbook of tho New Zoaland 
Flora,’ 1 there were, at the time of its publication (in 1801), 120 spocies of 
ferns (exclusive of varieties) found in New Zoaland, belonging to 81 genera. 
Of those 120 species, 5 should be deducted, as having been only hitherto 
deteoted in the off-lying islets in what is called the New Zealand botanical 
region, viz., the Auckland, Campbell's, Lord Howe's, and Kermadec Islands; 
thus leaving 115 species described in the “ Handbook” as pertaining to 
New Zealand proper. 

During the last few years I have made a practice of visiting the woods 
and forests of thiB district several times in the year, and on eaoh visit have 
become more and more impressed with the almost unlimited resources of 
bountiful Nature—especially in her botanical productions, and particularly 
in what is called her lower forms, viz., of Cryptogams. It would require a 
series of papers, and that from far abler pens than mine, to give a mere list 
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of her manifold beautiful treasures in the natural orders of Musci , Hepatic#, 
Lichenes , and Fungi , with which our Now Zealand forests everywhere teem, 
not a few of which are still unknown to science ; although a large number 
of them have already been published by Dr. Hooker in the “ Flora Nova' 
Zealandia),” and in the later work above-mentionod, and somo others Hince 
in several of the later volumes of tho “ Transactions of the New Zoaland 
Institute.’ 4 

It has ever boon a ploasing thought with mo to consider what great, 
what new, what expansive ever-growing delight awaits tho future generation 
of zealous nature-loving New Zealand naturalists in this particular branch 
of natural science. When tho Mosses, tho Liverworts, tho Lichens, the 
Fungi, and the Algre (including the invisible Pesraidese) of New Zealand 
shall have boen, in tho course of future years, discovered and drawn and 
accurately described,—much as similnr botanical research and work lias 
been done in our fatherland,—in tho Hopatica? of Sir W. Hookor (“ British 
Jungermannhe,” and in “ Musci Exotici ”), and of Mitten ; the Bryologia 
of Wilson ; tho LichonB of Babington, Laudor-Lindsay, and Leighton; the 
Fungi of Berkeley, Grovillo, and Cooke ; the Marine Algno of Professor 
Harvey ; the Fresh-water Algo' of Hassall; and the DesmidefB of Haifa*- 
when this is all accomplished, as it ought to be under the increasing light of 
science (and so done it will be), then tho goneration of that day, and sub¬ 
sequent ones, will havo much, very much, to bo thankful for and to admire. 

On the present occasion, howevor, I shall strictly confine my few 
remarks to somo of the ferns of those woods, which, on various visits of 
mine thither, have caught and rivetted my attention. 

In one spot in particular, deeply secluded in the quiet recesses of the 
grand old forest,—(a spot very dear to me l one which I have almost 
invariably visited several times, and every time with increasing delight, on 
each of my journeys inland),—I have repeatedly notioed and pleasingly 
contemplated a largo number of Bpecies of ferns ; more than I had ever seen 
growing together in all my wanderings in New Zealand; and all, too, 
flourishing luxuriantly. Within this circumscribed area of, say, one-eighth 
of a mile each way, or oven less, I have found 48 species of ferns, and more,t 
belonging to 15 genera; or nearly half of tho number given in the “ Hand¬ 
book '* as boing inhabitants of New Zealand proper. This, as 1 take it, is 

• I am well aware of what has been so largely and efficiently done in all those natural 
orders by many eminent continental cryptogamists, as Schimper, C. Mtteller, Hedwig, and 
Bchwoegrichen, Gottwhe, Lindenberg, and Nees, Aoharius, Pee, and Nylander, Pries, Corda, 
and Tulasne, A ga r dh, and Kutzing, and others; but 1 hare purposely confined my remarks 
to British cryptogamie botanists. 

t Vide infra, including the lately-discovered new speoios. 
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surprising, bearing in mind that several of our described ferns are, as far as 
is known at present, particularly local; some species, indeed, having been 
only detected in one or two places, aud there scarce; while others are chiefly 
confined to the South Island. Of kll thoso rarer ones I give here a brief 
list, setting them down pretty nearly in the sequence of their scarcity, or of 
their little-known habitats. 

Gymnogramme mta;folia, 

Nephrol cpi* tulxtrosa. 

Todea africana, 

Adiantum formoeum. 
fjoxnoma cnnninghamii. 

Anpidium ocellatum, 

,, cyxtostcyia, 

Nephrodium molle, 

„ thelypten « var. xquamulrmnn, 

Asplenium richardi. 

Gystoptrris fragilis. 

Low aria puwila, 

„ fraster i. 

Trichow an es mali ngi i. 

Hymenophyllnm minimum . 

„ lyallii, 

„ unilatcralc. 

Marattia Mlicina , and 

AUophita calami (in the North Island). 

And this is still tho moro surprising (as wo shall soc) when we consider 
the entire absence from this small limited locality of some genera more or 
less common to different places m New Zealand which are not included in 
tho above list—viz., Gleichcnia , lAndsrpa, Ckeilantkes , Ihodia , Notlwchlana , 
Lyyodium, Schizua, Ophiog/omun, and Jiotrychiitm ; of these nine genera 
lialf of them havo but one species each (in New Zealand), and of the former 
brief list, six genera, also, each contain but ono New Zoaland species; so 
that, of the whole number of absent genera from that one locality (fifteen), 
no less than elevon contain only one New Zealand species each. 

And here I may be permitted briefly to mention, for the especial bonefit 
of my lady and young hearers, aud also of strangers (if any) who have not 
yet realised the great advantages of diving into tho depths of our New 
Zealand forests,—that to see our ferns in all their natural beauty, they 
should be visited in their oool sequestered retreats and bowers and grots at 
tico seasons of the year, namely, in the spring and early summer, and in the 
autumn verging into winter. At the flret of these two seasons many of them 
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will be found elegantly evolving their delicate new oircinn&te fronds,—the 
consummate grace and beauty of which no pen can adequately describe; 
while at the second, their mature fronds will generally be found loaded with 
fruit, all curiously and variously yet methodically arranged, according to 
their sevoral natural genera. At the same time, 1 should observe, this 
natural ovolution, perennial growing, and display, is, in some damp and 
suitable woods and spots, almost ever recurring. 

And just as it is often with us in towns on especial occasions of meeting, 
—in the gravo senate and in religious assemblies, as well as in the lighter 
ones of the concort, the ballroom, and tho theatre,—the accessories, the 
environment, when in good taste and keeping, add much grace to the scene, 
the placo, and tho proceedings,—so it is at thoso two natural seasons I 
have mentioned. Nature must be seen in her various dresses, as well as in 
her different moods, to be fully appreciated. 1 well know that the mind 
only sees what the mind brings ; or, in other words, it is the feeling that 
teaches or evokes the true seeing ; for, whoever possesses the heart to feel 
will Also have the eye to see. Bryant, an American poet, has a beautiful 
and truthful sentence (among many others) in the opening of his poem 
Thanatopsis , highly appropriate here—one that 1 have often thought on 
and repeated* {solus ): 

“ To him who, in the love of Mature, hold* 

Communion with her visible forms, she speak a 
A various language.” 

I trust, however, to point out to you in a few short imperfect sentences, a 
little of what there -in those woods, in that great temple of Nature, and in 
that loved Bpot in particular of which I have spoken—are tho principal and 
more striking botanical aids, and charms and draperies, pertaining to and 
surrounding that lovely natural fernery. 

First, then, I should tell you there is a large open space in tho forest, of 
an oblong or an irregular oval shape, sheltered from all high winds; the 
centre of this oval is pretty clear of trees, save two or three large and 

* I may be permitted to make a brief allusion to my own invariable mode of acting 
on revisiting those grand old woods, where fancy leads me to imagine that the trees and 
plants, feniB, mosses, and flowers both reoognise and smilingly welcome me. Although in 
my saying this I lay myself open to be laughed at rather than to be followed, “ wearing 
my heart upon my sleevo for daws to peok at,” I take off my hat and salute them feelingly, 
and so again on leaving them for the last time. .1 also take oare not wantonly to break 
off or pull up to oast aside any specimens, and always tread oarefuUy among the lovely 
ferns, mosses, etc. Feelings of a similar nature must have possessed the anoient Greeks, 
as well as the ancient Now Zealanders, who always made a deprecatory speech, addressed 
to the guardians (or genius loci) of those grand old unfrequented woods, whenever they 
entered them to fell a tree for a canoe or any particular purpose. 
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Ancient pines, whose huge and irregularly-buttressed trunks, And high, 
ridgy, uneven, and grotesque roots, all thickly dressed in climbing feathery 
ferns and other plants, add to the picturesque beauty of the scene. Here 
and there also, in the centro and in the foreground, scattered in clumps and 
standing singly, are several handsome tree-ferns, while the larger her¬ 
baceous ferns prominently show themselves in big tufts and masses, with 
the smaller ones growing thickly among them, and, as it were, under their 
sheltering wings. This is a very brief outline of tho centro of that pleasing 
natural garden. It is not often that such a large and clear open space is to 
be met with in the midst of a thick forest. I daresay in that small piece of 
ground there are more than a hundred tree-ferns of nearly all sizes ; some, 
as I said before, in the midst, and some intermixed among the trees and 
shrubs around it. 

In the spring-summer season, in great plenty in the fore-baok-ground, 
growing with tho tree-ferns, that truly handsome shrub or small tree Aris - 
tntelia raccmom , is found in flower ; this is ouo of tho olegaut trees ol‘ New 
Zealand, in its fine airy shape, in its variously coloured leaves, and in its 
profusion of lovely flowers, which, like tho leave*., all vary in thoir tints and 
colours. With it also grow those three handsome small trees of the Pitto*- 
ftorum genus (/\ tenuifolium, eolensoi, and emjenioitles), with thoir fancy- 
coloured elogant glistening loaves and dark purple blossoms; and with them 
line old plants of the Now Zealaud Fuchsia (F. excorticata ), which hero attain 
to a large size, with tiieir numerous variegated blossoms set off to advantage 
by thoir drooping silvery-lined foliage; with hero and there among them 
that particularly houltby-looking shining green-leaved small tree Drimyt 
axillaris , one of the gems of the shaded secluded forest !* Among them 
also, but more sparingly found, is the graceful twining Parsonsia (sps.), 
climbing and rambling over the lower shrubs and bushes, with its slender, 
nodding sprays of cream-coloured blossoms. Behind all thoso, in tho back¬ 
ground, and towering far above them, are the taller trees of Plagianthus, 
Elaocarpus , Alectryon , and Knightia , all differing largely in the forms and 
hues of their foliage, and all bearing in profusion their showy and curious 
flowers ; while all around, standing out, as it were, in bold alto-relievo , and 
often rendered doubly conspicuous by their clean white bark displayed in 
large patches, are stately robust trees of Weinmannia racenwsu , bearing their 

* I don’t know if any colonist (whether private gentleman or horticulturist), being an 
admirer of elegant and handsome shrubs, has evor attempted to cultivate this beautiful 
plant. Indeed, I doubt of its thriving, save in a very shaded, sheltered, and damp shrub¬ 
bery, The beholding of this tree in its beauty has often served to remind mo of the 
famed Plane-tree on the banks of the Meander, which, on account of its extreme beauty, 
Xerxes adorned with chains of gold, and assigned it a guard of honour, on his invasion of 
Greece.— (Herodotus, Polymnia, jj xxxi.) 
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innumerable fine and dropping racemes of flowers, their long and stout 
spreading branches frequently descending low down from a great height in 
graceful curves, after the manner of growth of the horse-chestnut of our 
English parks; having growing in their topmost forks and branches 
the curious tufted long-leaved epiphytical plant Amelia, somewhat re¬ 
sembling huge orows’-nosts, and serving to remind the English observer 
of a rookery; while from their upper trunks and limbs hang, in long 
drops and festoons, the handsome and showy species of climbing Me- 
trosideros (M. pendens and M. eubsimiHs ), with their pendent flowering 
branchlets terminating in beautiful tasselled bunches of whito blossoms 
waving in the air; and still higher up, here and there, as if gazing down 
from its dark-green bowers, is the Spring Boauty of the Woods ! the largo- 
flowored lofty-climbing Clematis (C. indivisa ), whose big white star-like 
sweet-scented flowers (often 4 inches in diameter), and many togotlior in 
garlands and festoons high up in the trees by the highway-side in those 
forests, are the admiration of overy traveller in the spring season* And, 
lastly, (to enumerate no more), on tho ground, in the fow open spaces 
between the larger and the tufted-growing ferns, is to be seen that graceful 
living green-matted plant, Ptatia angulata, with its profusion of peeping 
curious snow-white flowers. 

I should not, however, omit to tell you something, though briefly, of 
the many minor beauties of those secluded spots in the deep forests ; of the 
nnmorous dear little gem-plants of tho smallor Cryptogams,—the Mosses, 
the Liverworts, and the Lichens, which I have already in the begin¬ 
ning of this paper alluded to. For these, by thoir great numbor, their 
densely close compacted manner of growth, and every variety of shape 
and hue and colour, minute though they severally ore, yet, united, 
form and present a most striking and interesting feature; while closely 
intermingled among them grow luxuriantly many of the smaller filmy and 
feathery ferns. The colours of many of them, especially of the Lichens, are 
both striking and vivid; generally displaying their organs of fructification, 
and fruits, in profusion, and to very groat advantage; and then thoir 
elegant structure, so lovely and complex, and yet so simple, on closer ex¬ 
amination, is wondrous. To see them on the large trunk of an aged tree, 
some scores,—or hundreds, it may be,—of those minute plants of many 
hues and kinds overlying one another, growing on and in each other 
(stratum super stratum) so that they cannot be separated without pulling 
them to pieces, and yet all alike living, healthy, and in harmony, whore 
they have boon so growing together for many years,—perhaps, in some 
cases, a century or more,—is both curious and pleasing, and brings strongly 
to recollection (as do also the bigger ferns and other plants flourishing 
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around) the modem well-known Baying of “ (he survival of the 
fittest,*'—whore, however, all seem alike to be fitting. I have often 
thought, when contemplating a fine and beautiful patch of richly- 
coloured Cryptogams (like this I have just attempted to describe, or, rather, 
faintly to outline)—especially on seeing it in all its freshness, just after 
rain, and with tho huh shining on it—that, should the art of fixing colours 
and hues in perfection by photography ever bo attained, such a delightful 
living picture aa this would assuredly early be taken, and excite great 
admiration, and not unlikely be largely copied in the way of mural houso- 
docoration. 

I give up all attempts at describing the few New Zealand birds to be 
seeu there at this oarly season, although such greatly add to the living 
beauty of tho scene. Prominently among them, if you keep yourself quietly 
hidden under the thick shrubs, is to be observed to perfection that eminently 
handsome and musical bird tho tuii (Prosthemadera nora-zealaudit?) flitting 
about from branch to branch in quest of honoy, with its shining metallic 
plumage of many hues glancing in the sun, not unfroquontly accompanied 
by a lively pair of the fan-tail flycatcher (lihipidurti flabellifern ); and then 
there is tho changing light of the sun itself, peering down through the lofty 
trees, ever and anon fleckod and cheoquered by the passing summer clouds. 
One dear little black-and-white very small bird of the size of a canary 
(Petroica toitoi ) I must however mention—not because of its great beauty or 
its song, for it is mute (or, at all evonts, although I have often seen it, I 
have never once heard its note), but because of its peculiar habit of in¬ 
quisitiveness, or something of that nature; for, as sure as I liavo quietly 
seated myself to rest awhile or to examine a specimen, this little fellow will 
suddonly and quietly make his appearance, and hop up from twig to twig 
quite close, and then sit and watch intently (and with seeming gratification) 
all my doings. I have sometimes thought that ho hod previously been 
narrowly observing all my movements through the forest. At such times, 
too, queer fancies and old weird storios of tho transmigration of souls, etc., 
come rushing into one's mind, and carry one perforce away with them to 
far-off thoughts of many things. Altogether it is a scene of surpassing 
beauty—to bo contemplated in order to be well-conceived or believed. 

In the later autumnal season all this living environment is changod— 
just as in our gardens and orchards, our shrubberies and woodlands—yet 
still beautiful; nature under another aspect— 

11 Ever changing, ever new, 

When will the landscape tire the view ?” 

Now, around, at that same spot, instead of spring flowers we have autumn 
fruits, and though but small, and not belonging to the edible and useful 
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class, are, nevertheless, both striking and handsome as to colour; the 
oharmiug and perennial (I was about to write everlasting) ferns continuing 
much the same. 

First and foremost, at this season, to attract attention, are the hanging 
panicles of globular rich scarlct-coloured fruits of the twining and lofty 
climber llhipoyonum scandcns (the “supplejack** of the colonists), thoir 
flowers in the spring season being much too small and neutral-coloured to 
be easily distinguished; the massy bunches of dark claret-coloured fruits, 
disposed iu large spreading umbels, find half hidden uuder their still larger 
dark thick and quaint leaves, of the Panax (P, arhoreum ), which small tree 
also abounds there, are now very conspicuous; the flowers too of this tall 
shrub were not prominently been displayed in the spring, for a similar 
reason with that of the last; the bright orange-coloured berries of the 
shining-leaved Primys axil lari #, always growing together in tiny clusters of 
three, now show themselves here and there on its coal-black bark branches ;* 
the numerous black woody capsules, like little nuts, of the throe Vittospornm 
trees (generally soon splitting broadly open into throe equal valves), are 
now shown to perfection among their light-coloured and semi-translucent 
leaves ; and, when in full fruit, and bursting, the highly ourious and showy 
berries (axils) of Aleetryon excclsum , somewhat resembling a rod raspberry 
with a big glossy black eye in its centre (its seed); while the evergreen flat 
mat plant below, overrunning the face of the ground, the dear little humble 
Pratia anyulata , which so coyly displayed its numerous white flowers in the 
spring and all through the summer, now shows in their stead its peculiar 
crowned fleshy carmine-coloured fruits, which, though (like its flowers) 
modestly half-concealed, will bo sure to be quickly detected and 
noticed. 

But I must no longer detain you, but proceed to give the promised list 
of the ferns I saw in that small plot of ground, which, indeed, is the main 
subject of my paper, but which alone is, I fear, to some, the driest part of 
it, unless they happily happon to know the ferns whose names are herein 
given; some of them, however, I have formerly exhibited here at our 
ordinary meetings. 

* Having mentioned the “ oool-blaek bark ” of this pretty tree, 1 would olio give in 
a note an after-thought (which ha* occurred to me since I loft the forcets), vis., that I 
scarcely reoolleot ever having seen its trunk and branches bearing any lichens or mosses, 
where almost all trees and shrubs (not having deciduous bark) bear them thickly in 
countless profusion : and ths same peculiarity, I think, obtains with another small tree 
possessing piquant hark, vis., Piper exctUum. If I am correct in my remark, what is such 
a bare state, or lack of living drapery, to be attributed to? Gan it be owing to the extreme 
pungency of thoir barkb ? 
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List. 

Of Pyathea, 8 species—doalbata, medullaris, and smitbil 

„ Dick*nnia t 8 species—squarrosa, fibrosa (? “ antaretica," H.H.K.), and 
lanata. 

,, Hymemphyllutn , 10 Hpecies—tnnbridgense, bivalve, multifidum, javaui- 
enrn, rarum, dilatatum, polyanthos var. sailpuiuolenturn, demis- 
siitu, scab rum, and flabcllalum. 

„ Trichmnane* % 2 species—romforme and vonosum. 

,, DavaUia, 1 species—noveB-zealandife. 

„ Adiantum , 1 species—cnnningliamii. 

„ Hypofapis, 2 species—teuuifolia, and distans. 

„ Pteris , 4 species—esculents, tremula, scaborula, and iucisa. 

„ PelUea, 1 species—rotundifolia. 

„ I^omarui, 4 spooies—prooera, fluviatilis, lauceolata, and discolor. 

,, Anplrnium , 4 species—lucidum, falcatum, bulbiferura, and fiacoidum. 

,, Asjndium , 8 species—vestitum, richardi, and coriaceutn. 

,, Xephrodium , 2 species—decompouitum, and hispidum. 

», Polypodium , 7 species—grammifcis, rugulosum, pennigerum, rupestre, 
tenellum, pustulatum, and billardieri. 

,, l^eptopterh (or Todea ), 1 spooios — liyraenopbylloides. 

Total, 48 species of those published in the 44 Haudbook.” 

Subsequently, 5 additional Bpecies (and ono marked variety), all belong¬ 
ing to 4 of those same gonora, have been discovered in that same small area 
of woodland by mo, and described in the Trans. N.Z. Inst., vols. xi. and 
xii., viz.:— 

Cyathea potyneuron .* 

* As I wan writing, primarily, on the number of those ferns published in the “ Hand¬ 
book N.Z. Flora " which I had found in this one spot, I purposely omitted any reference to 
this tree-fern (0. poly neuron) when remarking on the lovely sconery oi that place, this 
plant being a recent discovery. But this large and giooeful fern-tree, with its ample 
drooping fronds, adds much to the living beauty of that landscape. 

One of the prettiest fairy-like scenes I ever saw in our New Zealand woods, I have, on 
more than one ooeasion, witnessed, when reclining on the grass under the shade of one of 
tree-ferns. It was noon, and the summer sun was high, and the view, on looking 
up tnrough the interlacing overhanging foliage softly waving in the breeze, was truly 
enchanting, every vein and vdnlet being highly translucent [honoe, 1 had veiy uearly 
specifically named it trantlueeru), and then the green of its arched fronds was of such a 
delicate hue, such a truly sparkling living green without a blemish. The finely-marked 
ever-ohanging traceries, and glints and gleams of vertical sun-light peering down through 
the many myriad veins in that living bower, on those occasions, were far beyond language! 
At such times one no longer wonders at our forefathers deeming those evergreen reoesses 
and bowers to be the beloved haunts of wood nymphs and dryads, fays, fairies, and pixies 
—a belie! also firmly and pleasingly held by the auoient Now Zealander. 
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j Dicksonia sparmanniana . 

Hymenophylhm erecto-alatuni. 

„ pusUlum . 

Trichomanes vmust ula . 

Making in ail a gross total of 63 spocios of ferns found growing together 
in a very small plot of ground, being several more than the whole number 
of speoies of ferns found in the British Islands. And 1 have good reasons 
for believing that the following additional species may yet be fouud there 
also, as I know they are growing in profusion not far off, viz.,— Lomariu 
nigra , Polypodium nmninijhamii , Adiantum diaphanum . 

Of one thing respecting this beautiful and justly-prized order of plants 
I feel pretty certain, namely,—that there are several still unknown and 
undiscovered specios yet to be fouud in New Zealand. For I am yoarly 
becoming more and more convinced of the correctness of my old belief! in 
the very circumscribed locality of not a few of our New Zealand plants; 
and, therefore, as the many still uuoxplorod mountains and valleys, forests 
and plains of New Zealand come to be visited and known,—especially to 
men of science,—their many botanical novelties will become known also ; 
though I much fear that cattle and fire, and introduced plants, will cer- 
tainly destroy many. Such, indoed, has been the case here already in not 
a few places in Hawke’s Bay. 


A»t. XL.— Descriptions of a few new Indigenous Plants . 

By W. Oolenso, F.L.S. 

(Bead before the Hawke’s Bay Philosophical Institute , 9th October , 1882.) 

Class I. Dicotyledons. 

Obdbb XXII. { LEGUMINOS^l. 

Genus 1. Carmioheelia, Br . 

Oarmichalia corrugata , sp. nov. 

An exceedingly small glabrous shrub , 2-8 inches high; branches leafless, 
1-2 inches long, 1 line wide, mostly simple, rarely forked, flat, lipmv 
obtuse, striated (almost ridged) and grooved longitudinally, slightly flexuous, 

* As a further proof, I may here mention that 1 have this year detected four new 
speoies of ferns,—two of them being also tree-ferns,—in another unfrequented portion of 
these grand old forests, some ten miles south of this spot; of which a full description will 
be given in a future paper. 

t See “Trans. N.Z. Institute,” vol. i.,—Essay “ On the Botany of the North Island 
of New Zealand,” | { 14, 22. 

J The numbers here attached to both orders and genera are those of 11 The Handbook 
of the New Zealand Flora*” 
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each branch bearing 4-5 alternate equidistant denticulations, eaoh with a 
dry soarious ciliated biact. Flowers large, 8-4 lines long, purple with 
darker veins ; standard poiutlutcd ; wings half the length of the standard ; 
style bearded at tip ; peduncle slender, 9-12 lines long, bibracteate, 1 - (rarely 
2 -) dowered; bracts ciliated : pedicel 2 linos long, bracteolate at base ; 
calyx large, broadly campauulate, more than 1 line wide, ciliato and hairy 
at margin, with 2 broad obtuse ciliated bracteoles adpressed at base ; 
teeth very long : pod oblong-elliptic, 4-5 linos long (exclusive of beak), l£-2 
linos brood, turgid, corrugated on one suturo (mostly the lower) with 8-9 
thick closely formed wrinkles; beak straight, lines long: seeds rotund, 

5 in a pod. 

Hab. Dry stony plains, Itonwicktown, near Blenheim, South Island; 
Mr* F . Header. 

This species, in its dwarf size and general appearanco, resembles 
(\ nana t but it differs widely from that species in its flowor and pod; it is 
also not so robust a plant. In its peculiarly thick and wrinkled pod (whence 
its specific name) it differs from all the species of Carmichielia known to 
me. Some of its short branches bear a fiower from each notch or denti- 
oulation. 

Order XXXIX. COMPOSITE. 

Genus 1. Olearia, Maench . 

Olearia margin at a, sp. nov. 

A robust shrub of low diffuso growth; branches, leaves, petioles, 
peduncles and heads of flowers thickly covered with tawny-yellowish 
wool: branehlets very stout, straight, smooth, and bare of leaves for 5-7 
inches; leaves oblong, sub-obovate (sometimes roundish and narrow oblong), 
2J-4J inches long, 1J-2 inches broad, very stout, entire, very obtuse and 
emarginate, tapering towards base, sub-vorticillate, 4-9 crowded together at 
ends of branehlets far apart, sometimes (but rarely) a single pair opposite; 
margined all round above the upper surface for 4 line wide with thick wool; 
midrib thick and flat towards base, and deusely woolly for about 1 inch 
from petiole ; veined; veins prominent, opposite and sub-opposite, diverging 
and parallel, apparent on both sides; veinlets anastomosing; the upper 
surface of old leaves glabrous, glossy, pale yellowish-green; petioles very 
stout, inch long, channelled above, muoh dilated at base aud sub¬ 
clasping ; young leaves densely oovered with coarse wool, at first their upper 
surface is ash-coloured, but with tawny-yellow under surface and margins : 
peduncle very stout, axillary and sub-terminal, 2 } inches long, 8 lines broad, 
of a uniform thickness throughout, compressed, channelled, soft flexible not 
woody, drooping, with 8-7 leafy half-clasping sessile and deourrent bracts 
below the head ; head ( alabastrus globular) 1-1 £ inch broad, densely 
21 
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imbricated in 7-8 rows ; outer scales large, broad-oblong, obtuse, and with 
peduncle clothed with lighter reddish-yellow wool; inner scales 6-7 lines 
long, linear-lanceolate, acuminate, acute, longitudinally ribbed, glossy 
within; receptacle convex, 10 lines broad, deeply and coarsely pitted; pits 
square, the alvcolar-like ridges even, a little higher at the angles. 

Hab. Dry rocky hills, Benwioktown, near Blenheim, South Island. 
Mr . F. Reader . 

This is in many respects a remarkable species, and is certainly pretty 
closely allied naturally to 0. insignia, Hook., to which South Island species 
(unknown by sight to me) I was at first inclined to assign it, mainly through 
my not having specimens with fully opened flowers, and from their having 
been gathered in the known neighbouring localities of that plant. I had, 
however, several large specimens in full leaf, and with unopened heads of 
flowers noarly mature; and also an old head of the former year, but without 
a single floret remaining. On closely examining my specimens, I found 
them to differ in so many important points ( vide descrip ., supra) from O . 
insignia , that I could hesitate no longer over them. 

Its very peculiar and curiously margined leaves, togethor with their 
being subveiticillate and densely clothed with coarse matted, almost floccose, 
wool,—and the soft flexible nature of its stout compressed and braoteate 
peduncles (which softness and flexibility they still retain-in their dried 
state),—are striking characters. 

In some particulars this plant has affinity with some of the Australian 
species of this genus. 

Ohdeb XXVII. HALOBAGEAS. 

Genus 8 . Gunnera, Linn. 

Ounnera strigosa , sp. nov. 

Plant low creeping, very diffuse, rooting at ends of runners and forming 
nodes, 2-6 inches apart; blanches terete, hispid, coloured brown. Leaves 
upright and spreading, radical from nodes, 5-14 arising from a node, 
darkish-green, rough with minute whitish points, f inch diameter, cordate, 
aurioled, 5-nerved, which are each again forked at the tips with veinlets, 
anastomosing, nerves red-brown and very prominent below, 5 - 7 -lobed, 
lobes crenate, mucronate; petioles J-li inch long, somewhat stout, chan* 
nelled; strigose with flat adpressed linear white hairs, which are sub-acute 
and apieulate, and scattered on both sides, particularly on midrib and 
nerves petioles and runners, which are sometimes quite hoary with them. 
Flowers monoecious on long slender scapes (or peduncles), 8-4 inches long, 
2-8 times longer than the leaves, 2-5 soapes to a plant or single node. 
Male flowers above in a simple spike sometimes occupying f of length of 
soape, produced alternately and distant; petals, 0; stamens , 2, sessile 
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or nearly so above, but pedioelled and diandrous below, the pedicels 
of these few lower ones 1-2 lines long, a little longer than the fila¬ 
ments, with an ovate-acuminate concave bract at their base, and a 
pair of minute bracteoles at the junction of the filaments with the 
pedicel; the upper ones also each having three small bracts at its base, 
one outer and two inner; bracts and bracteoles sparsely ciliated; anthers 
broadly cordate, apiculate, thick, dark-coloured. Female flowers produced 
below at base of scape, and for a short distance up it, those at and near the 
base subpaniculate and subcapitate on short branchlots each containing 3-5 
flowers on very short pedicels, crowded; those few above on scape sessile 
or nearly so and distant, each flower bracteolate at base much as in the 
male flowers ; ovaries , ovate, glabrous, their 2 calycine lobes bearing a few 
white strigoso hairs ; styles 2 , very long, three times or more the length of 
ovary, subulate, spreading, densely hairy (pubescent-hirsute), hairs light- 
brown, with some of tho flat white strigoso hairs scattered among them. 
Fruit, globular, about 1 line in diameter, glabrous, bright-red, bearing the 
two persistent calycine lobes of tho ovary, which are divergent and black ; 
drupes closely compacted into a head as big as a small cherry. 

Jiah. On clay hanks in forest between Norsowood and Danneverke, 
Hawke’s Bay district, North Island, flowering in November, 1881-1882: 
W.{\ 

Ohs . I.—The broad white and flat hairs plentifully scattered over this 
plant attracts at first sight the eye of the observer ; under a miorosoope 
they present a peculiar vermicular appearance. The pair of minute braote- 
oles at the base of the pedioolled filaments of the lower malo flowers,—and 
also within tho larger outer bract of the upper and sessile ones,—seem to 
supply the place of calyx, unless we consider the outer single and larger 
bract as such, and then those inner and smaller ones as petals. In two or 
three instances I have noticod a still largor single bracteole (resembling the 
outer bract) on one of the pedicolled stamens, immediately below the anther. 

Ob*. II.—As a species this plant has pretty close affinity with G* 
monoica , Raoul; but, although monoecious like that species, is quite distinct; 
this is very clearly shown by comparison with his own full description with 
plate containing dissections, as given in his Choix ds Plantes, p. 18, tab. 8. 
It is also allied to another New Zealand species, G . prorepens; to the only 
Tasmanian species, G. eordifolia; and to the Fuegian species, G. magellaniea . 
Obdbb XXXVI. LORANTHAOEJL 
Genus 1. Loranthus, Linn . 

Loranthus punotatus , sp. nov. 

A large bushy glabrous shrub , main stems 1-1J inch in diameter. 
Branches terete, with light-grey* bark filled with fine longitudinal oraoks; 
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young branchlets semi-compressed, always dark red, very minutely roughiah 
but not villous. Leaves opposite, dooussate, distant, 6-8 lines apart, 1-14 
inch long, 6-8 lines broad, petiolate, broadly-lanceolate elliptic and sub- 
rhomboidal, obtuse, very coriaceous; colour a lively light green, both 
surfaces covored with very fine pale spots, midrib and veins obscure, primary 
veins opposite, veinlets reticulated, margins rough and coloured red with 
minute tubercles. Flowers light-vermillion red, single, suberect, expanding 
freely, 14 inch long, axillary on short stout peduncles. Calyx-tube conical, 
2 lmes long, limb very shallow, with 4 small teeth at the angles of the 
corolla. Corolla 4-angled at base and throughout two-thirds of its length, 
up to the insertion of the filaments, broadest at base, gradually contracted 
upwards, terete and swollen above. Petals somewhat linear, free, semi¬ 
transparent, 2 lines broad at base, constricted at one-third of length from 
apex and there 1 line broad, obtuse and subspathulate at top, and grooved 
within for the anther. Filaments stout, flat. Anthers long, linear. Style 
very long, longer than anthers, straight. Stigma dark red, globular, slightly 
cleft, and finely papillose. 

Hab, Parasitical on Fagus solandri (and other trees), Forty-mile Bush, 
near Norsewood, Hawke’s Bay district, North Island; flowering in Novem¬ 
ber, 1876-1882: W.C. 

Obs . I.—This is a fine bushy species, very full of branches, leaves, and 
flowers. It extends 5-6 feet each way in front from the tree in which it 
grows, and sometimos runs 9-10 feet in length, clasping the tree right 
round in several places, and thus appearing as if it were composed of two 
or three separate plants. Its leaves are usually disfigured with small round 
and raised hard swellings, which lumps appear on both sides, always punc¬ 
tured on the one side; sometimes 2-6-8 on a single leaf, the work of some 
insect. 

Obs, II.—This plant has been long known to me, but, I fear, too often 
confounded with L. tetrapetalus (from my not having before seen it in its 
proper season of flowering, and through lack of close examination), to which 
species it is nearly allied, and in many respects closely resembles. Dissec¬ 
tion, however, reveals its important differential characters, as given 
above. 

Osdbr LEU. SCROPHULAEINEjE. 

Genus 7. Veronica, Linn. 

Veronica trisepala , sp. nov. 

Shrub small, glabrous, 2-8 feet high, with habit of V. buatfoUa, Branch- 
lets pubescent, transversely and regularly scarred 2 lines apart; hairs very 
thick and short, reddish, patent; bark light-reddish-brown. Leaves opposite, 
decussate, 4-8 lines long, 14 line broad, glabrous, not shining, oblong- 
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lanceolate acute, sub-dimidiate, sub-falcate, entire with 2-8 cuts or slight 
notches on each side noar apex, thiokish, opaque, under a lens thickly 
studded with very minute white spots on the under surface, somewhat con- 
oave, veins obscure, midrib strong, not keeled, potiolate, petioles 1 line long, 
slender. Flowers, sub-torminal and sub-capitate in corymbs much longer 
than the leaves, on 2 -G axillary peduncles £ inch long, peduncles and 
pedicels pubescent, each podunclo or rhachis bearing 6-8 branched-pedun- 
cles, each branched peduncle with 8-10 pedicels 1 line long, all bractoolate, 
bracteoles light-green, sessile, rather large, ovato-acuminato, obtuse and 
slightly ciliate. Sepals 8 , about 1 line long, rather longer than tube, glab¬ 
rous, very obtuse, margined, ciliate, upper sepal large and bifid. <'orolla 
white with a faint tinge of light-blue, 4-lobed, spreading, 2£ lines long, 8 
lines broad, lobes ovate, obtuse, tube under 1 lino long. Stamens, filaments, 
and style equal, exserted, longer than corolla. Stigma simple. Anthers 
rather large, light-blue. Capsule (immature) 2 lines long, more than twice 
as long as the oalyx, broadly elliptic, acute, flattish, glabrous, Ntyle persis¬ 
tent, long. 

Hal), On the north end of To Kaweka mountain range, near Napier. 
Discovered by Mr, A. Hamilton , 1881. 

Ohs, —This is another elegant shrubby species of this extensive genus, 
so well represented in New Zealand, and one that is so plainly distinct as 
not to be easily confounded with any other of our known and published 
species; its nearest relation is, I think, V . diosmafolia , a tall slender 
northern species of widely different habit, and characters. 1 have little 
doubt of this plant boooming, also, a favourite in gardens. 

Class II. Monocotyledons. 

Ordkh I. OROIIIDEJE. 

Genus 1. Earina, Lindley . 

Earina quadrUobata , sp. nov. 

Plant, small, low, of densely compact growth. Flowenng stems usually 
short and sometimes bare of leaves, erect and pendulous, 6-10 in. long, 
compressed, slender, woody, brittle, of a light brownish-white colour, irre¬ 
gularly blotched and spotted with black. Leaves sub-erect, narrow, linear, 
2-8 in. long, 1 } line wide at broadest part near base, flat, acuminate, aoute, 
alternate, distant, sessile, clasping, glabrous, sub-ooriaceous, dark green, 
ontire, margined with a white line whioh with the midrib are semi-trans- 
lucent, peculiarly embossed or sub-keeled with a longitudinal impression (in 
alto) 2 linos long on midrib lower side, $ in. from apex. Flowers distant, 
sub-distiohous, nodding, in simple 5-6-flowered racemes or loose pauicles, 
each scape bearing 8-4 slender and distant racemes, each flower bractoolate, 
bracteoles olasping, striated, obtuse with a point, or broadly sub-rhomboidal 
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with 8 teeth or points, the middle one being the largest and most produced,* 
usually an additional abortive flower arising from the uppermost bracteole; 
pedicels very short and slender included in the bractooles; peduncle and 
sub-peduncles, 1-2 in. long, with 8 imbricated scorious bracts at base. 
Sepals and petals whitish with a primrose tint of yollow, membranaceous, 
nearly equal in length, 2 lines long ; sepals erect obtuse, central one ovate, 
concave, margins entire, lateral obovate, margins irregularly and slightly 
jagged; petals a little larger than sepals, ovate-acuminate, obtuse, apiculate, 
sub-pellucid, strongly 1-nerved, slightly notched at margin; lip, sub-mem- 
branaceous, undulating and crisped, doflexed, 2 lines long, oblong-deltoid, 
4-lobed, lobes sub-conniving, rotund, margins even, apices erose, sinuses 
broad, apex of lip deeply omarginate with a small central triangular recurved 
point or muoro ( emarginatus cum arumine ); colour , pure darkish-yellow (apri¬ 
cot colour), with a small blotch of purple-brown at base. Capsuls , oblong, 
obtuse, 4 lines long, 1$ line broad, broadly ribbod and striated, glabrous, 
purple-brown; perianth porsistont. 

Bab. Among and on rocky boulders of conglomerate, immediate base 
of the Ruahine mountain range, east sido, plentifully, but not in flower, 
1845, where it grew in donse patches like grass; also, on open stony 
acclivities in sub-alpine forests, and epiphytical on trees, near Norsewood, 
district of Hawke’s Bay, 1878-1881; flowering in November: W.C. 
Heights of Mount Kaweka, near Napier, 1882 : Mr. A. Hamilton. 

A species having close affinity with E. mucronata , but it is a much 
smaller and more graceful plant, with fewer and differently formed 
flowers. 

Genus 2. Dendrobium, Linn. 

Dendrohium lessonii , sp. nov. 

Plant epiphytal and terrestrial; an erect and pendulous, diffuse slender 
shrub, often much-branched; branches 6 inches to 4 feet long, wiry, terete, 
hard, and brittle; main stems & of an inch in diameter; colour of stems 
and branches, some darkish-umber-brown, and some bright yellow, glossy 
and homy, ringed with dark sear-like joints, J-l inch apart, under the dry 
scarions sheathing leaf-bracts, which long remain. Leaves , alternate, f-lj 
inch long, 1-2 lines broad, 8-6 lines apart, sub-linear-lanceolate, or sub* 
ovate-acuminate, broadest near base, sessile, spreading, often falcate and 
twisted, coriaceous, semi-rigid, smooth not glossy, pale or yellowish green, 
margins entire, obscurely 10-nerved, midrib sunk and obsolete, somewhat 
concave, suddenly slightly thickened on the under side 1-8 lines from apex, 
with a slight corresponding notch in each side, tip obtuse, v&ginant, sheaths 

* This, however, is brirt seen on the maturation of the fruit, as the bracteole enlarges 
with it, and assumes a sub-ealyefoe eup-ahapsd form. 
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truncate, longitudinally and regularly striated, and finely corrugated trans¬ 
versely. Flowers , white, membranaceous, few, scattered, usually 2 (some¬ 
times only 1 , very rarely 8 ) in a short loose racemo on a stoutish erect 
peduncle shorter than the leaves, always bursting at a right angle from the 
internode in the branchlet, and generally alternating with the leaves, never 
axillary nor opposite to a leaf; peduncle glabrous, shining, with 2-8 
rather distant sheathing bracts, truncate and obtuse; pedicels, 2-8 lines 
long, bractooles sheathing, acute; perianth nearly 1 inch in diameter, open, 
expanding, segments of equal lengths; sepals , ovate-acuminate, 5-nerved, 
margins entire, upper one the smallest, the 2 lateral ones with a very small 
round spur at their base; petals recurved, oblong-ovate, obtuse, with a 
minute point, margins also entire; labeVum 8 -lobed, the 2 lateral lobes 
small, oblong, obtuse, conniving, margins finely notched; middle lobe 
large, longer than broad, veined, sub-rotund (or sub-pandnriform or broadly 
obovate), apioulate, margin sub-crenulate with a slight notch on each bide, 
sides conniving, and 4 longitudinal elevated and shining greon (or yellow- 
green), lamellae near the base, which are bluntly toothed or crested ; 
column slightly winged near apex, light green; pollen masses yellow. Ovary, 
2-8 lines long, green, shining, obscurely striate. 

Hah . In forests, Norsowood, Hawke’s Bay district, North Island, high 
up in the forks of pine trees ( Podocarpus spicata), and sometimes on the 
ground in dry stony hills under Fagus trees, flowering in November; 1879- 
1882 ; also among rocks near the sea at Cape' Turakirae (the south head of 
PaHiser Bay), 1846-6 : TP.ft 

Ob* . I.—The main branches of this plant are ofton very regular and 
spread out flat, bearing a bi-tri-pinnate frond-like appearance, from the 
side branchlets of equal length springing at about equal distances from the 
main stem; a few leaves on stout and strong young shoots are If inch 
long and 2 f lines broad; the branchlets and .peduncles shoot alike erum- 
pent at right-angles with the stem. Although I have (rarely) seen a 
raceme bearing 8 flower-buds, I have never seen one with all three open, 
the upper one seemed to be abortive; which is also often the case when 
there are but 2. In some flowers (on the same plant) the 2 lateral lobes and 
the extreme base of the middlo lobe of the labellum, the throat and column, 
are dark pink; in a few others the same parts are slightly speckled with pink. 

Ot*. 11 .— I have long known this plant, and, though I early obtained 
specimens with a few unopened immature flowers from the rooks at Palliser 
Bay in 184S, and subsequently assiduously sought for good flowering speci¬ 
mens! 1 never deteoted any suoh until 1881, when my long previous sus¬ 
picions of its proving to be distinct from the northern form (/>. cunning - 
hamii) were fully confirmed—I having well known and very often admired 
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and gathered that elegant species in its native forests, where it is often to be 
met with. There is much however at first sight, and with only immature 
flowering specimens, to confound this specios with that plant; indeed, it is 
only by careful examination of several fresh specimens, dissection and com¬ 
parison, that their specific differences are perceived, which are chiefly in 
the labeUum, its form and the number and size of its lamella (which in 
D. cunninyhamn are always 5); the colour, too, of its flowers is widely 
different, these are also smaller and much fower in number, usually only 
2 on a peduncle, and never assume the panicle form; and also its dwarf 
terrestrial habit. 

Oh. III.—I beliove this plant to be identical with the D. biflorum of 
A. Richard, which was originally discovered by Lesson, the naturalist of 
the ‘French expedition under D’Urvillo, in Tasman’s Bay, Cook Straits, in 
1827, and published by Lesson and Richard, with a very full description 
and a folio plate, in 1882 ; and, tliereforo, I have great pleasure in naming 
it after its original discoverer. That New Zealand spocies, howevor, was 
confounded by them with D. biflorum of Swartz, (then a very little known 
species, discovered by G. Forstor when with Captain Cook in the Society 
Islands), which species, though very nearly allied, bears only two lamella 
on its labellum. On R. Cunningham ro-discovcring w the Northern New 
Zealand plant, (which now bears his namo,) it was described by Lindley 
with a plate,+ as being quite distinct from the D. biflorum of Swartz. 
Lindley, however, believed Richard’s New Zealand South Island plant to 
be identical with Cunningham's North Island one, T>. cunnintjhamii. And 
I think that Sir J. D. Hookor, subsequently adopting Dr. Lindley’s 
opinion, also believed Richard’s South Island plant to lie the same as our 
Northern one; which it certainly closely resembles at first sight in many 
particulars, although Richards life-sizo plate witli dissections shows a 
difference, particularly in its 4-crcstcd labellum. 

Genus 12. Pterostylis, Br. 

Ptero$ty1is ewarginata , sp. nov. 

Stem stout (nearly as thick as a goose-quill), erect, reddish (light brick- 
red), 10-16 in. high, 8-4 scorious bracts below, leafy in the upper half; 
haves 0 iu number, membranous, glabrous, shining, slightly spreading, 
alternate, 6-7 in. long, $ in. broad, linear-acuminate, obscurely 2-nerved 
- longitudinally, a little shorter than the flower, sessile, vaginant, very stoutly 
keeled, midrib thick 1 lino wide, reddish. Flower membranaceous, striped 
white and green, rather large, 2-2J in. long including tails of sepals but 
excluding ovary, erect, lower lip of perianth asconding, $ in. broad below 

• It is said to have been originally discovered by Banks and SoUnder in 1769. 
t Botanical Register, tab. 1756. 
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furcation, ending in two long and line red tails 1$ in. long, dorsal sepal 
with a very long red caudate apex much longer than tho petals, and but a 
little shorter than those of the lower lip; petal* somewhat falcate with a 
sharply produced abrupt angle on the upper edgo, shortly acuminate and 
red-tipped, but without tails; labellum included, or but slightly exserted, 
oblong, omarginatc, deflexed, 7 lines long, 8 lines broad, glabrous, mem¬ 
branous below and thickest at tip, striped green and whito longitudinally 
with a dark red central line running towards tip, and there ending in a 
thick red callus not extending to margin ; appendix more than 2 lines long, 
curved upwards, Hat, bifid, and rather largely fimbriate (not villous), fim¬ 
bria? penicillate at tips; column taller than lip, wings largo, each produced 
upwards in a long erect subulate point at the front angle, and downwards 
in an oblong auricle finely ciliated on tho inner margins, whito with a green 
transverse band. Ovary large, 1-lf in. long, sub-cylindrical, green, strongly 
6-ribbed. Tuber large, white, rotund but much pitted and irregular, nearly 
an inch in diameter, resembling a very small and young round potato; 
rootlets several and stout, some proceeding from tho stem 2 in. above the base. 

Hah. In low forests, banks of streams descending from the east flank 
of Te Ruahiuo Mountain Range, 1847 1852 ; \l\ * also, in the forest at 

Te Aute, 1882; Mr. 1\ P. Wtnkelinann and also in the forests at Hamp¬ 
den, 1882 ; Mr. S. IT. Hardy aU localities in the Hawke's Bay district, 
North Island. 

Oha . I. -A truly fine species having afiinity with Pt. hankaii (and long 
overlooked as belonging t,o it), but differing from that species in several 
important particulars—such as “ Pt. hankaii- - loaves numerous, produced 
much beyond the flow rs t not row , yrassy; lip linear narrow; sepal* and petal* 
produced into very hmq filiform tail x” —Flora, N.Z. * and “ labelli lamina 
obtn * a "— Brown. Lindlky, Ctjnninoham, etc., etc. 

Oh*. II.—The whole of this truly natural genus, as represented in New 
Zealand, wants skilful revision from living specimens, or from good floral 
specimens proservod in spirits; particularly with reference to the forma¬ 
tion, etc., of the delicate wings of the column, which vary in the different 
species ; and which, while well worked-up by Sir J. D. Hooker in his Flora 
Tamanitf (and subsequently by Bentham in his Flora Australiensi a), seems to 
have been overlooked in both the Flora N.Z. , and the more modern “ Hand¬ 
book.” 

Order II. IRIDEJ3. 

Genus 1. Libartia, FtprengeU 
Libertia orbicularis, sp. nov. 

Rhizome and leafy base of stem very short; Leaves almost radical, sub- 
erect, membranaceous somewhat sub-rigid in age, nariow lineai-acuminate, 
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10-15 inches long, J inch broad, margined white, many-nerved, finely ser¬ 
rulate at tips. Scape , stout, erect, 12-22 inches long, li line in diameter, 
closely marked throughout (together with paniole and bases of ovaries) with 
very fine and small longitudinal red lines, bracteated with 2 foliaceous 
bracts nearly equidistant, lowest bract 5-7 inches long, margins of bracts 
finely serrulated at tips. Panicle, loose, 5 inches long, bearing 12-18 
flowers, disposed in distant sub-corymbose sub-panicles of 2-5 flowers, 
braots ovate acuminate; pedicels b inch long, each with a small soarious 
braoteole at base. Perianth , j inch diameter; petals white orbicular, 4 lines 
diameter, retuse at apex, unguiculate with a very narrow unguis, spreading, 
slightly concave; sepals 2 lines long, elliptic, obtuse, tufted at apex with a 
few small spreading hairs, ooncave, coloured green and pink on the outside; 
stamens stout, connate with styles about 1 line from the base; anthers , 
oblong-ovate, obtuse, yellow; styles flat, slightly channelled, spreading; 
stigmas , minutely penicillate. Ovary (immature) 5 lines long, triquetrous, 
broadly obovate, truncate at apex. Seeds (mature) globular, very slightly 
and minutely pitted. 

Hab. Dry sides of stony hills, margins of forests, between Norsewood 
and Danneverke, Hawke's Bay district, North Island; flowering in Novem¬ 
ber ; W. C. : and, at Pohuo, high hills near Petane, Napier; Mr. A. Hamilton. 

A species having pretty close affinity with L. ixioides and L. grandi- 
flora , but differing in its truly orbicular petals, tufted sepals, pencilled 
stigmas, globular seeds, and finely serrulate braots and leaves; it also has 
affinity with the Australian species L. paniculata. 

Order VH. LILIACEjE. 

Genus 8. Gordyline, Comm. 

Cordyline diffusa , sp. nov. 

A large tufted diffuse herb. Leaves suberect and drooping, 4 feet 8 
inches—4 feet 6 inches long (including petiole), 2} inches broad, lanceo¬ 
late, acute, margins entire, flat or slightly revolute, striated, many-nerved 
(40 each side of midribs), veins oblique, snbeoriaoeons, glabrous, midrib 
very stout, white, wide and flat on the upper surface, green round and very 
prominent on the lower, and vanishing several inohes below apex, when 
young membranaceous and of a pleasing green, but yellowish-green when 
old and much torn at the tips; petiole 8 inches long from base of con¬ 
traction of the blade, very stout and olasping. Scape very stout 2b 
inches in circumference, somewhat triquetrous at base, angular and 
channelled above, smooth. Panicle (several from same plant) subereot and 
drooping, 4 feet long, including scape which is 6-7 inches long to lowest 
branchlet), very loose lax and diffuse, broadly ovate in outline, com¬ 
posed of several scattered and alternate subpanicles, 18-20 inches long, 
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and 8, 6, 4 inches apart, each with a large foliaoeons bract at its base, 
the lowermost bract being 2 feet 6 inches long. Flowers (unexpanded) on 
very short pedicels almost sessile, scattered on the upper parts of the 
simplo and distant filiform and subflaccid branchlots, which are 8-7 inches 
long, (no flowers on their lower portions save one, sometimes two, in the 
axil of the branchlet), crowded towards the tips in spike form, apparently 
small, three lines long, white tinged with blue on the outside of perianth at 
tips, segments nearly equal, linear-oblong, concave, obtuse and incurved at 
apices. Style one line long, stoutish, somewhat channelled towards apex ; 
stigma trifid, spreading, each tip slightly bifid and papillose. Filaments 
stout, short. Anthers yellow, long linear obtuse. Throo scariose bracteoles 
at base of pedicol, the lowermost two lines long, nearly the length of the 
unexpanded flower, deltoid-acuminate, strongly one-nerved, the inter¬ 
mediate one small and often norveless, and the upper one also Bmall and 
one-norvod, nerves brown; sometimes the middle and upper bracteoles are 
united, and then they form one broad bicuspidate bracteole. Ovary (imma¬ 
ture) glabrous, subrotund, slightly angled, many-seeded. 

Hah . On cliffy exposed edges, dry hilly forests between Norsewood and 
Danneverke, Hawke’s Bay district, North Island, 1881-1882 ; flowering in 
November: W.C. 

Obs .—This plant grows in largo clumps, much like the larger terrestrial 
Astelia (e.g. A . fragrans , mihi, infra), and the narrow-leaved species of 
Phormium (/\ cnUmoi). It seems to have close affinity with C. batiks u, 
(originally detected by me in the neighbouring forests), but is not arboreous 
like that species; as well os with C . pumiUo, in the free disposition of its 
panicle and its herbaceous habit. 

Cordyline sturmii, sp. nov. 

Plant arboreous, 14-18 feet high, diameter of trunk at base 8 inobes; 
bark —of lower trunk brownish and slightly rough and cracked,—of branches 
grey, smoothish, with darker regular markings from soars of fallen leaves, 
but not rough; branched at top in 8 long erect branohes. Leaves very 
closely set and numerous, squarrose, broadly-lanceolate, acute, sessile, 2 feet 
6 inches long, 4 inches broad at the middle, sub-membranaceous, tender, 
easily broken and torn by the winds, etc., margins entire, flat, slightly sub¬ 
revolute, apices of young leaves tightly rolled upwards (in-curved), wholly 
green on both surfaces, obliquely closely and regularly nerved, midrib 0, 
nerved over the place of midrib on the upper surface by fine longitudinal 
nerves, finely sub-striate, the blade decurrent gradually to the base, with no 
apparent petiole, and there 1 inch wide at the narrowest, and It inch at the 
extreme base, which is dilated, thick, half-clasping and sub«artioulate<L 
Flowers in a sub-terminal compact thyreoid-panicle, SO inches long, 9 inches 
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broad, oblong, obtuse; rhaebis and main branchiate stout, angled and 
channelled, glabrous, dark green, length of flowering stem below the 
flowers 6 inches, and 2} inches in circumference, triquetrous, flat on top, 
sub-succulent not woody; sub-panicles rather distant on rhachis, not 
erowded, erect, alternate, disposed in a tristichous manner, each 6-9 
inches long, axial branchlet always much the longest; bracts at bases of 
sub-panioles foliaoeous, lowest 6£ inches long, 1 inch broad at the middle, 
ovate-acuminate, acute; bracteoles within braot at base of branchlet, short, 
broadly deltoid, acute, extending and sub-clasping around the base, olosely 
including the 2-8 flowers there. Flowers numerous throughout on all the 
branches but not crowded, generally 8 together at lowest angle of junction 
of branchlet, 1 on each side and 1 above. Ffowers, short pedicels, and very 
small floral bracteoles wholly white ; pedicels bi-bracteolato ; bracteoles very 
small, nerveless, less than a line long, the lower one deltoid aoute, the 
upper somewhat cup-shaped and surrounding the pedicel on three sides, 
the margin irregular mostly with two small teeth or points. Perianth with 
a very slight greenish tinge on the outside before unfolding, 5 lines dia¬ 
meter, stellate; segments nearly equal, thickish, linear, obtuse, scarcely 2 
lines long; sepals recurved ; anthers linear, obtuse, small; filaments stout 
flat, linear, acute ; style stoutish, cylindrical, slightly flexuose; stigma trifid; 
flowers fragrant. Fruit (npe, of last year) reddish, glabrous, shining, bear¬ 
ing the persistent remains of the perianth, sub-globose, depressed at top, 
tri-lobed, 8 lines in diameter, each cell containing several (4-6) black, 
glossy, sub-reniform, sharply-angled and closely-packed seeds. 

Hah. Forests, in the mountainous interior, near Lake Waikare, North 
Island. 

Ohs .—This fine new species of CordyUne , I may say, I have long known; 
and 1 ought to have described and published it before, having had ample 
living specimens, both flowering and fruiting, at command, in the nurseries 
of Mr. Sturm, at Clivo, who, many years ago, brought the seeds of it from 
the mountain forests, and from them raised the plants in his gardens, where 
they have attained to a great height, if not to their full size. This descrip¬ 
tion is mainly drawn up from plants of his own raising, aided by a young 
one of a few years old in my own garden, for the apices, etc., of the leaves, 
which in the larger plants we very rarely unbroken and torn. It is very 
distinct from any of our described New Zealand species of this genus, also 
from all other (known) published ones. A flowering panicle presents a fine 
sight, from the thick, solid, firm, and waxy appearance of its numerous 
white flowers, pedicels, and floral braots, heightened by the dark-green 
back-ground of their stout glabrous branches. The leaves of this plant are 
very much broader and thinner than those of 0 . australis , and are, also, not 
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so erect above and drooping below, and present a much more squarrose 
and bulky appearance. Mr. Sturm very kindly brought me a large flower¬ 
ing branch from his tree, that I might have good specimens for examina¬ 
tion and drying; 1 regret, howover, that while it has some hundreds of 
leaves (a perfect crown) there is not one Hound unbroken leaf among them! 
The stem portion of this branch brought to me is 2 feet long, 5 inches in 
circumference at the lower end, and 6 inches a little below tho leaves; it is 
perfectly cylindrical and semi-succulent (something like a large and long 
cabbage stump), not woody, and has a smooth mottled ring, as described 
above; this branch was taken from the trunk lower down. Mr. Sturm 
further informs me that the said parent tree Ii&b annually for sevoral yoars 
past produced one erect flowering panicle similar to this one [supra), only a 
little larger, and that the tree is now giving out several young branches 
(shoots) from above under its leaves, and also shoots from its trunk in 
various places; much after the manner of the other arboreous species of 
our New Zealand Cordylines. 

I have very great pleasure in naming this plant after Mr. F. W. C. 
titunn, its discoverer and fortunate raiser, who honourably deserves it; Mr. 
Sturm is a well-known botanist and very early energetic settler here on the 
East Coast and at Hawke’s Bay. 

Order VII. LILIACEiE. 

Genus 5. Astelia, Banks and Solander . 

Astelia fray ran*, sp. nov. 

Plant terrestrial, large, robust, bushy, spreading, snberect, and slightly 
drooping at tops, leaves linear-lanceolate, very acuminate, 6} feet long, 
2 inches broad about the middle, margins flat, entire, keelod, thickish 
(particularly at tho main nerves), subrigid, glabrous on both surfaces, with 
a slight adpressed white scurf below, and some long loose white hAirs at 
the bases, many-nerved, with 2 strong and thick equidistant red nerves or 
ribs more than 1 line wide running throughout, very stout, and largely 
prominent on both sides; colour light-green (and in age yellow-green), soon 
splitting and decaying at tips. Flowers in a panicle, dark green shining 
with purple segments, very fragrant, completely hidden among the leaves. 
Male ; scape 2 feet long, very stout, triquetrous, 8 inches in oiroumference, 
erect, 9 inches to first branch of panicle, shaggy at base, with loose white 
hairs, } inch long, flat, membranaceous and longitudinally veined, clothed 
above with adpressed matted hairs; panicle stout, open, subpanicles alter¬ 
nate, lowest with 7 branohlets, next 6, next 8, and so on, everywhere dotted 
with minute purple dots, whioh extend to pedicels and perianth. Flowers 
numerous, 6-7 lines diameter; on short stout braoteolate pedicels, scattered 
on angled and loosely-shaggy racemose spikes, 8-7 inches long; bracteolm 
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on the tops of the spikes (in both m . and/.)* much longer than their flowers; 
lobes of perianth olosely refloxed to pedicel, large, ovate-oblong, obtuse, 
2 } lines long, purple, finely striate, glabrous, slightly scurfy on the out¬ 
side; filaments robust, 2 lines long, stellate, patent, white, suoeulent; 
anthers oblong, dark brown; bracts of subpanicles very large and spathe-like, 
ovate-acuminate, the lowermost 40 inches long, and 8 inches wide at base, 
largely ribbed and veined as in leaves, also thickly coloured with minute 
purple dots, making them to appear wholly purple at their bases, and closely 
clothed below on both sides with soft adpressod white hairs; panicle and 
scape weighing 17 ounces . Female : scape 15 inches long, erect and stout as 
in male, 6 inches to lowermost subpanicle, which, however, contains but 
6 branchlets, and so on decreasingly with the others; panicle shorter and 
more compact than in male (more thyrse-like), branchlets much shorter, sub- 
compressed and less villous, almost quite glabrous, shining and wearing a 
subpapillose appearance, whole colour, including ovaries, a very dark groen; 
segments of perianth very small, deltoid, obtuse, recurved, purple and striate 
as in male, the three outer larger thau the three inner and imbricating at 
bases; ovary subrotund, 4 oxsertod, shining, slightly augular; style none; 
stigmas 8, large, distinot, orbicular, sessile, papillose; barren anthers very 
small, only just appearing at bases of segments; bracteoles purple and 
longer than in male; the whole female scape weighs 14 ounces, with ovaries 
immature. 

Hab. In low wet boggy grounds, and on dry shady hillsides, in open 
parts of the forest near Norsewood, Hawke's Bay district. North Island, 
1876-1882; flowering October and November : W.C. 

Obs. —This fine plant has been long known to me in its general appear¬ 
ance, having often seen it; but never until this year did I obtain good 
flowering specimens. The flowers, however, are completely concealed 
within its thiokly set and long bushy leaves; in this respect differing from 
most of the other known species of this genus. Their fragrant honey-like 
smell (of both m. and /.) is very pleasing and lasting, and no doubt serves 
to draw the smaller insects to them. 

Orbeb XI. CYPEBACE-ffl. 

Genus 18. tJncinia, Persoon . 

Uncinia horizontal**, sp. nov. 

Calms 10-12 inches long, slender, smooth, triquetrous. Leaves numerous 
shorter than the culms, 9-10 inches long, 1 line broad, flat, margins Boabrid, 
tips obtuse. Spikelets 1 - 14 inch long, 2 lines broad, tristiohous, upper 
8-4 lines male; bract, 4-7 inches long, foliaceous, very narrow (almost 
filiform), canalioulated and nerved, margins soabrid, with very flue longitu¬ 
dinal scaberulous rows ru nnin g below on the nerves. Glumes 8 lines long, 
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lax, ovate-acuminate, keeled, with a green longitudinal stripe down the 
centre (afterwards brown), slightly transversely wrinkled, margins white 
chaffy. Utricle smooth, as long as the glume., ovate-acuminate, 8-nerved, 
swollen in the middle; bristle , exourved, twice as long as the glume, light- 
brown. 

Uab. In Fagus woods, Norsewood, Hawke’s Bay district, North Island; 
flowering early in November, 1881: IV.C. 

Obs .—Plant wholly light green and very csespitose, but spreading out 
flat in a circle, with the culms beyond the leaves. 

Uncinia alopecuraides , sp. nov. 

Plant , 2 feet 6 inches high, muoh branched at base, ascending, diffuse. 
Culms , 11-12 inches high, smooth, ereot, loafy throughout with 4-5 leaves, 
trigonous (or multangular) with 8 raised longitudinal lines on each face. 
Leaves much longor than the culms, 1 foot 9 inches—2 feet long, 2 lines 
wide at widest part near base, linear, grass-like, flat, flaccid, very acumin¬ 
ate, dark green, nerved, striated, keeled, serrulate at margins, and finely 
and regularly scabrid on lines of nerves on both surfaces and on the midrib 
below, channelled towards tips, which are somewhat dilated and obtuse and 
thickly serrulated, at the base is a small broad sub-rotund bifid ligula ; the 
short leaf-like bracts at the basos of the stems and the sheathing bases of 
the leaves are dark brown and regularly striated, the stria broad and flat. 
Spikelet long, slender, terete, acuminate, 6J inches long, the upper male 
portion 1| inch long, closely imbricated but less so at the base; bract of 
various lengths 1-6$ inches long, filiform, obtuse, l-nerved, scabrid at 
edges and at the obtuse tip. Glumes narrow-lmear-ovate, 2} lines long, 
nerved, pale with a green central stripe, somewhat glossy, margins chaffy, 
tip membranaceous obtuse, white, with two brown crescent-like transverse 
bars, or bands, just below it. Utricle slender, lanoeolate-aouminate, length 
of glume, pale, smooth ; bristle longer than utricle, slender, pale, excurved. 
Stamens and anthers very long, linear. Styles spreading very rough (setose- 
like). 

Hab . Forests, with the preceding species: W.C . 

Obs .—From the form of its long spikelet, somewhat resembling that of 
Alopecurus agrestic , has been derived its specific name. 

Genus 14. Oarex, Linn. 

Oarsa epiniroetris , Bp. nov. 

Plant densely cmpitose. Culms leafy, obscurely triquetrous, slender, 
smooth, 10*11 inches long. Leaves muoh longer than the culms, 2 feet 6 
inches—-2 feet 9 inches long, £th of an inch wide, linear-acuminate and very 
acute at tip, rather flat, sub-membranaoeous, striate, keeled, drooping, dark- 
green, slightly scabrous, with finely and closely serrulated margins. Spikelets 
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7, slender, cylindrical, rich reddish-brown; 8 lower very distant, nearly 
2 inches apart, 1$ inch long (or more), and compound or Bubpauioled, 
unisexual, female , save 1 or 2 male flowers at the base, nodding; 4 upper 
crowded and shorter (except the top one which is 2 inches long), unisexual, 
male , but having a few female flowers at the top of spikelets. Bracts very 
long, 2 lowest foliaceous and much longer than the culm, the upper ones 
setaceous and reaching to about the length of the culm, all very soabrid ; 
each bract having a pair of long membranaceous linear-oblong bructeolex 
(or sub-liguhe) at base and clasping tho peduncle. Peduncles filiform, wiry, 
angled, and scabrid. Glumes oblong, much longer and broader than the 
utricle, shining, truncate, and fimbriate at tip, nerved, edges membrana¬ 
ceous, cuspidate or awned, the beak, or awn, stout, green (some white), very 
long (1 line, and somo more), vory coarsely barbed. Vtricle glabrous, sub- 
oblong-ovate, brown, bicuspidato, cusp* spreading, barbed. Stigmas 8, 
light-brown, rough, half-exserted, spreading at tips. Filaments and anthers 
very long ; filaments white, flaccid and much wrinkled ; anthers linear, api 
oulate at tip, reddish-brown. 

Hah. In Fay us forests, uoar Norsewood, with the preceding Uncinia: 
W. 0. 

Class III. Ckyptooamia. 

Order V. HEPATIC^. 

Genus 80. Symphyogyna, Mont . and Nees. 

Symphyogyna bifiora, sp. nov. 

Plant , terrestrial, grogarious, each plant simple, erect, stipitate, the 
largest under 1 inch long; roots short hairy; stipe 4-6 lines long, sub- 
flexuose, compressed, winged above, 2-nerved from the base of frond; 
nerves very distinct; frond , decurrent on the stipo, 8-5 lines long, 7-9 
lines broad at base, mostly branching at base into two main divisions, each 
division onoo or twice dichotomous, symmetrical, kidney-shaped in outline, 
sometimes palmate, glabrous, pellucid, very finely reticulated; colour , light- 
green; segments linoar, or linear-spathulate, 1 line broad, very obtuse, 
rounded at apex, deeply emargin&te with sides conniving, nerved to base of 
notch, margins finely serrate; teeth long falcate and transversely barred ; 
siuuses rounded; fructification in axils of nerves near base of frond beneath, 
generally two on eoeh plant, symmetrical; involucre a small narrow oblong 
scale in front of calyptra, jagged at margin; in a few of the largest plants, 
two additional involucres have been noticed, one at the base of each upper 
pair of nerves: calyptra tubular, 8-8£ lines long, bifid at apex, margins 
fimbriate: peduncle 1 inch long, erect, ohartaceous, white: capsule 2 lines 
long, linear-oblong, cylindric, acute, 4-valved, abounding in long elaters; 
colour, rich red-brown. 
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Hah. On clayey bank*, “ Seventy-mile Bush,’* betwoon Norsewood and 
Dumioverke : B\C.; Glcnross: Mr. D . P. Balfour; (North Island): near 
Blenheim (South Island): Mr. F. Render. 

Although at first sight this species may appoar very near to 8. hymeno- 
phyllum , S. fiabellntn and 8. leptopoda , and also to my new species S. rugulosuw, 
there are many points of distinction between them. It is a much smaller 
plant with a shorter stipe, oach simplo frond being also a perfect plant and 
not rising from a creeping rhizome,—which those four species severally do. 
It further differs from 8. flabellata, S. leptopoda , and 8. mgnlosum, in having 
serrated margins ; and from S. hymenophyUum (which has serrated margins), 
in its serratures or teeth being much larger and closer, and in the divisions 
and outline of its frond, in the shape of its segmonts, their apices and 
sinusos, and most distinctly in its very minute areolation. Fortunately I 
have been able to examine a large suito of Rpocimens, from Hawko’s Bay 
district, and from Blonlieim (South Island); and am also well acquainted 
with all the known New Zealand species of this genus. 

[Ob*. In describing the fructification, I have added this word— 
44 bonoath "—for clearness ; although it properly belongs to iho goneric 
description, which character, however, is not given in its place, in the 
short description of the genus in the “ Handbook,” nor in the “ Flora 
of New Zealand." From my too closely following what is said in the 
“ Handbook,"—at tho close, under 44 Additions, Corrections," etc.,—“ a 
new arrangement of tho Now Zealand genera of Hepatic * by Mitten," (p. 
752)—I fell into an error three years ago in describing, or rather in partly 
naming, another new and closely allied species, 8 . rugulosum y mihi ;* as 
there the genus is shortly characterized by Mitten as having the 41 Calyptra 
on upper side of often stipitato frond," which, of course, can only mean its 
ventral surface; and Metegeria, the next gonus in sequence, is said by him 
to have the 44 Calyptra on the under side of frond," Sir J. D. Hooker, how¬ 
ever, in his 44 Key to the Genera of tho New Zealand Hepatic*” ( 44 Hand¬ 
book," p. 500), gives as a character of this genus,— 44 Involucre a toothed 
scale dorsal:” and so again, in his 44 Flora N.Z.," vol. ii., p. 127,— 
Symphyogyna , Calyptra dorsal , etc.:" and in his 44 Flora Tasmania," vol. ii., 
p. 289, he further says, under Symphyogyna rhizobola , (whioh had also been 
erroneously described by Dr, Taylor as having its 44 Calyptra ventral”) — 
44 the fructification is truly dorsal , as in all others of the genus." And so 
it is stated in the 44 Synopsis Jiepaticorum”: but all this I did not fully know 
three years ago, until after I had described S , rugulosum , (although at that 
time I had doubts about it, as my paper will also show), being led astray, 
as I take it, by the latest published authority on Hepatic*.] 

• “ Trans. N.Z. Inst.," voL xiii., p. 868. 

22 
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Genus 41.* Monoclea, Hook . 

MonocUa hooheri , sp. nov. 

Plant procumbent, frondose, imbrioated, very fiat, thiok, succulent, 
densely rooting all over lower surface; colour grass-green. Fronds very 
large, spreading, plane, apparently continuous, glabrous, hairy below and 
at the edges ; lobes unequal, of all sizes and shapes, often largely orenulate 
and subrotund at margins, which are sinuate and undulate. Calyx none. 
Calyptra (or perianth) membranaceous, greenish-white and transparent, 
tubular, 4 lines long, 1 line broad, slightly bibbed and jagged at tips, lips 
very obtuse, wholly included within the cavity of the frond, which is near 
the margin on the upper surface, whero it remains enclosing the base of the 
seta. Seta 1} inch long, 1 line broad, linear, terote, stout, Buoculcnt, 
glabrous, whitish, erect from frond, but the part included (with the calyptra) 
is horizontal, sometimes 1, 2, or 8 issue from the same simple fissure, and 
are disposed closely together flat and parallel within the frond, without any 
prominent ridgy markiugs on its surface to denote them. Capsule , terote, 
at first (before bursting) linear-oblong, obtuse, erect, 2 lines long, dark 
brown, smooth, glossy, without stria) or markings, bursting below longi¬ 
tudinally, when the margins become revolute, and the spores and spiral 
filaments show themselves in a small floccose woollylike mass, their colour 
a dirty light-ash-yellow; afterwards the empty capsule spreads out and 
assumes an oval figure, the texture being very finely reticulated. 

Sporos and elaters are numerous, closely resembling those of M. forsteri . 
I could not detoct any vestige of a columella, the want of which (as first 
shown by the founder of the genus, Sir W. J. Hooker) has been by some 
disputed. 

Hah . In damp forests on the ground, on the immediate margins and 
sides of streamlets, near Norsewood, Hawke’s Bay, 1882 : IF. (7. 

Ohs .—This plant is very common throughout New Zealand—almost sure 
to be met with on the borders of watercourses and springs in shady low-lying 
woods—but very rarely in fruit. Indeed I—who have known it in its barren 
stato for nearly fifty years, and have very often diligently sought its fructi¬ 
fication—never saw its fruit before I found these specimens; and I was 
mightily pleased at my discovery* Although I gained several fruiting 
specimens, yet those all grew in one small spot (and, apparently, from one 
plant), I could not find any more though there were feet, or yards, of this 
plant luxuriantly growing there. I had always supposed this plant to be 

* This genus does not appear in the 44 Flora N.Z.,” neither in the 11 Handbook Flora 
N.Z.” (as it was not known to inhabit New Zealand). I have, therefore, numbered it to 
eume after JHceia (Gen. 40), the last genus of Sir J. D. Hooker's Bepatica ; although I 
am aware that the authors of the 8yn. Hepaticorum place it before MarchanHa. 
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identical with Forster’s plant (M. forsteri , Hook.), whioh was discovered by 
him when with Cook somewhere in the 11 Southern Islands/’* and of which 
no specimens have boon obtained since Forster first gathered them. This 
species, however, though possessing close affinity with that, bears a different 
shaped capsule, which is not striate or marked longitudinally as that is, its 
calyptra also is differently situated, and has different lips, and thero aie 
other differences in its frond. 

I have very much ploasure in naming it after tho late Sir W. J. Hooker, 
who established the genus, and who correctly described and drew the 
original plant in his justly celebrated AJusci Exotici (vol. ii., tab. 174), so 
that the names of those two honoured botanists may remain together in 
connection with this small abnormal and highly curious natural genus, 
which now contains 2 species. 


Art. XLI.— Additions to the Flora of New Zealand . By John Buchanan, 
F.L.8., of the Geological Survey Department. 

[J Read before the Wellington Philosophical Society , 9th December , 1882.] 

Plate XXVIII. 

Hymenanthera tmversii , Buchanan. 

A small glabrous, branched, shrub-tree. Branches rigid, reddish-brown, 
rough, with viscid secretion; leaves coriacoous, alternate, olive-groon, 
shortly petioled, f-1 inch long, obovate, obtuse or acute, covered closely 
on the back with small Bilvery-white tubercles, margins reflexed, venation 
obscure, midrib distinct, stipules very small. * 

Flowers very small, solitary, in the axils of the upper leaves; pedicels 
short, curved, with small bracts at base; calyx cupular, entire; petals & 
inch long, linear obovate or linear oblong, obtuse. 

This addition to the flora of New Zealand was discovered in the bush, 
Oollingwood district, Nelson, by Mr. H. H. Travers, while on a recent visit 
there. As an ornamental foliaged plant it may be commended, but from 
its diminutive infloresoenoe it oan hardly claim a place in the flower border. 

Plato XXVIII, fig. 1, portion of branch nat. size; 1 a 9 flower enlarged; 
1 b , petal showing glands. 

Uetro9idero8 parkinsonii y Buchanan. 

A large robust climbing shrub with the terminal twigs 4-angled, whole 
plant glabrous. Leaves distichous, shortly petioled, lf-to 2 inches long, 
oblong-lanceolate acute, midrib prominent, lateral nerves indistinct. 
Flowers numerous in robust little cymes whioh grow from the branches, 


• •• In Iniulis Auitralibus." (Forster in Hb . Lambert ). 
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but are never axillary to the leaves, peduncles and pedicels rigid, stout. 
Flowers, including stamens, 1 inch long. Calyx pyriform widening at the 
mouth and produced beyond the ovary, lobes triangular, petals large, 
bright-crimson, oblong acute, lacerate on the margins, stamens and style 
stout. Ovary adherent only at base to the calyx-tube. Capsule 8-valved, 
upper part free. 

This plant differs from M. h/pericifolia (to which it is allied) in its larger 
size, upright habit of branching, smooth bark, and position of capsulo in 
the calyx. From A/, eolensoi (to which it is also allied) it differs in tko cymes 
never being axillary to the leaves, and in the free position of the capsulo in 
the calyx-tube. 

Named in honour of Mr. Sydney Parkinson, botanical draughtsman on 
Captain Cook's first voyage to Now Zealand. Collected in the Collingwood 
district, Nelson, by Mr. H. H. Travers, December, 1882. 

Plate XXVIH, fig. 2, plant nut, size; 2 a, floret; 2 b , pftal enlarged. 

Calo<'hilus paludoaua, , R. Br. 

The present plant adds yet another genus of Orchidea to tho flora of 
New Zealand. 

It was collected by Mr. II. H. Travers in the (^ollingwood District, 
Bonth Island, in December last. Baron F. von Mueuer, to whom speci¬ 
mens were sent, says : “ I took immediate notice that this CalochUua might 
be identical with C. paludoaua, as you suggest, but the inner segments of tho 
calyx are shorter, and the anther is less blunt; still, that may be ascribed 
to variation, and I mast confess I An not clear about positive distinction 
between C. eampestria, C. rohertaoni , and C. paludoaua , perhaps because only 
one i^ p seems to have come under my notioe in Victoria in the fresh state, 
and the others I know only from dried and not very instructive New South 
Wales specimens. 1^ would be well if a little more material of the New 
Zealand oongeners could be procured, and best of all if several flowers 
were put fresh into alcohol." 


Abt. XUl.—Notea on toms of the DiaUmoceoua Depoaita qf New Zealand . 

By Jobx Inglxs. 

[Bead before the Philosophical Institute of Canterbury, tOth November, 1689.] 

Plate XXIX. 

Foa many years past I have been interested in and have devoted some 
attention to diatomaceous deposits from various parts of New Zealand, and 
propose in the present paper to give an aooount of some of them, with, it 
may be, a somewhat incomplete list of the species which have been found 
therein. 
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Lake Sumner , North Canterbury . 

About ten or twelve years ago Mr. John Bussell, then of Lake Sumner 
Station, observed on the margin of a tiny rill, on his run, on the hill slopes, 
on the southern side of the lake, and about two hundred feet abovo the pre¬ 
sent water-level, some dry whitish lumpB of earth, which he brought to 
Christchurch and submitted to the inspection of Dr. von Haast and me. 
Dr, von Haast informed him 6t its diatomaceous character, and as I had 
the opportunity of visiting the neighbouring station shortly afterwards, I 
arranged with Mr. Bussell to visit the spot. I found the vegetable mould 
aud deposit cut into by the rill to the depth of two or three feet, laying 
the latter bare. The terrace laud falls back at this point from the lake, 
and taking an easterly sweep, at an elevation of about three hundred feet, 
towards the “Big Brother” Mountain, allows space for Lake Katrine, and 
opposes a barrior to tko discharge of Lake Sumner, with which it is con¬ 
nected by a narrow ohannel, in that direction. The waters of Hurunui 
River pass through Lake Sumner, aud discharge themselves between the 
farther side of the “ Big Brother ” and the mountains on tho Nelson side of 
the river, and through a huge clay bank. It appears therefore probable 
that this deposit has been made at a long past period of the lake's history, 
when its level was much higher than it is at present. 

The deposit is very rich in many fine forms, and two species new to 
science have been found in it. On various occasions I have supplied 
samples of tho earth, and some of them have found their way into the 
hands of English diatomists, aud through their instrumentahty the new 
forms have been described. 

Triceratrum trifoliatum , Cleve, n.s. 

This form is unique and very remarkable. It is figured and described 
in the u Royal Microscopical Journal” for June, 1881, by Dr. Stoltorforth, 
tinder the name Hydrosera triroronata as obtained “ from a sub-peat fresh¬ 
water deposit, North Canterbury. The exact locality not known.” I have 
ventured to suggest its lacustrine origin. 

The description given by Dr. Stolterforth is as follows 

“Filamentous. Front view of valves nearly quadrangular, showing 
four ridges and a deep central depression, distinct connecting band; side 
view trilobate, each lobe having three projections or minor lobes. The 
lobes are finely dotted, no regular markings on the central hexagonal por¬ 
tion.” 

Professor Cleve has also described the speoies shortly prior to Dr. 
Stolterforth, hence the name attached. 

Plate XXIX., fig. 1, a side view, b front view. 
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Surirella contorta , F. Kit ton, n.s. 

This species is supposed at present to be peculiar to New Zealand, and 
besides appearing in Lake Sumner deposit, it is found in deposits from 
Manawatu and Whangarei. Mr. Kitton described it in the Monthly Micro¬ 
scopical Journal for November, 1874, as follows:— 

“ Valve elliptically or slightly ovato, canaliculi fine, numerous ; alee in¬ 
conspicuous, narrow median elevation terminating in short spines, surface 
of valve obscurely striate, valve in front view contorted.** 

Plate XXIX., fig. 2, side view. 

Stauroneis (or Fleurostauro n) fidmen, Brightwell, n.s. 

This form is very scarce in the deposit, but was found quite recently by 
me in quantity in freshwater at Ngapari, Fernside, and was described as 
S . huttordi in a paper I read at a meeting of the institute on the 4th May 
as follows:— 

“ Front view oblong, with a marked depression at the line of suture, 
length rather more than six times its breadth. Side view, with three infla¬ 
tions on both sides, those at each end slightly less than those in the middle, 
valve narrowing towards the ends, which arc obtuse. Stauros, linear, 
dilated towards the margin of valve, reaching the margin. Length, *008 of 
an inch.** 

1 subsequently found that it had boen figured and described in almost 
identical terms in the Proceedings of the Royal Microscopical Society, 
volumo 7, page 179, by Mr. Brightwell as “freshwater, Melbourne.'** I have 
accordingly withdrawn the paper. 

llab. Freshwater, Melbourne ; Ngapari, Fernside; fossil , Onehunga ; 
Lake Sumner; Amberley. 

Plate XXIX., fig. 8, a. front view, b . side view. 

Of the three species just described—specially New Zealand forma—I 
have thought it dosirable to reproduce the figures. 

The following is a list of the species already found, for which I am 
indebted chiefly to the kindness of Mr. E. Grove, of Saltburn, England:— 

Epithemia zebra, var. proboscides. 

„ Horex. 
gibba. 

„ turgid*. 

Etmotia prorupta var, bidens. 

„ diodon. 

„ eruca (amphioampa). 

Eucyonem* gtaeiie. 

„ campitosum var . 

Ataplioia ovulis. 

Surirella splendid*. 

„ contorta, n .«, 
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Triooratium trifoliatum. 

Nitzdhia specttibilis. 

„ amphioxya. 

Navicula curdiualifi. 

, f major, 
viridis. 
oommntata. 

„ divergens. 

„ homiptcra. 

„ plaoentala. 

„ firma var. amphigoraplroa. 

„ „ var. Hubampliata. 

„ bacillum var. 

„ elliptrica. 

Gomphonema oouatriotmii. 

„ clavatum 

Stauroneia (Pleurostauron) fulmmi. 

„ „ frauonfeldii. 

M ,, javanicum. 

,, ,, uoutuui 

„ phuunioeuterou. 

Molonira orichaloea. 

Cymbella scotica. 

Pinnularia punctulata. 

Walnut , Akaroa Harbour. 

Thin freshwater deposit is extensive* and so pure as to render it suitable 
as an article of commerce. The following species liavo boon already 
found :— 

Epithcmia ventrioosa. 

M musculus. 

„ proboscidea. 

„ longioomia. 

Synedra ulna. 

Odontidium mutabilo. 

„ „ var. 

„ tabellaria. 

Pinnularia nobilis. 

Oymbella affinia. 

Meloaira punctata. 

Eunotia arcus. 

Dunedin.—Green Island. 

This is a freshwater deposit taken from a railway catting near Urccu 
Island, and is chiefly composed of— 

Eucyonema orespitosom. 

Oust Valley y North Canterbury. 

1 discovered a small pocket of this sub-peat deposit, about fivo yours 
ago, which consisted chiefly of the doubtful genus Amphkampa , and was 
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described by me, in vol. xiv. of tho Transactions of the New Zealand Insti¬ 
tute, as bUmantidium waskelliL Mr. Brightwell describes a specimon from 
Melbourne under the name Eunotia eruca .* The leading diatomists of 
England now include Amphicatnpa and bUmantidium under the genus 
Eunotia . Subsequently I found other deposits in the same swamp, and 
note the species found as follows:— 

Eunotia eruca. 

„ bidens. 

M undulatum. 

StauroneiB crueiculmn. 

„ pheenioenteron. 

Pinnularia major. 

Gomphonema constricta 
„ viridis. 

Synedra radians. 

Surirella linearis. 

Orthosira oriohalooa. 

Kpithemia longicornis. 

„ turgida. 

Amberhy , North Canterbury . 

On the property of Mr. Alex. Broadfoot, Seaview, at a point on the top 
of the terrace where until lately there was a spring of water, 1 found a 
considerable deposit, and in the peat swamp below I found the following 
fresh-water species:— 

Staurouois (Pteurostauron) fulmen. 

Eunotia eruca. 

„ triodon. 

Melosira punctata. 

.. ». var. 

Synedra vulgare 

Pinnularia aorosphomia. 

Eunotia (Himantidium) bidens. 

„ arcus. 

„ undulatum. 

«, pectinate. 

Gomphonema constrictum. 

Nnc Brighton , near Christchurch . 

A fresh-water and possibly brackish-water deposit was laid bare by the 
formation of Paynton’s road through the swamp. I have been able to 
identify the following forms:— 

Pinnularia major. 

Kavicula munda. 

„ didyma. 

,, elliptica. 


41 Quarterly Journal of Microacopioal Science,” 1859, p. 179. 
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Cymbolla ? PI. XXIX., fig. 4; a, aide view; 6, front view. 
CosoinodiftouR ? 
llotnwocladia siginoidoa. 

Synedra galliomi. 

Surirclla limosa. 

Epitbomia argufl 
„ sorex. 

,, zebra. 

Macintosh Hay, Banks Peninsula. 

On the hill-slopes of the bay, a visitor noticed after rain that the water 
trickling from the fiido of one of the spurs left a white deposit on tko grass, 
some of which was gathered and placed in my hands for examination. I 
endeavoured to get the position of the deposit fixed, but liithcrto without 
success. I found, however, the following diatoms in the very minute 
gathering which I received :— 

('ymbella cuspidata. 

Nitzohia amphioxya. 

Gomphommm constrictuni. 

Bynedra ulna. 

Surirclla mirmta. 

Navicula cuapidata. 

„ Bpliflhophora. 

„ axnphjbrrna. 

Aehnantbis cxilia. 

Whanyarci , Auckland . 

Samples of this frcnli-water deposit have been placed in my hands, but 
I take a list of the species comprising it from the MSS. notes of Professor 
Hutton, made aomo years ago. Samples have fouud their way into the 
hands of English diatomists. 

Pinnularia gibba. 

„ nobiliu. 

Navicula pusilla. 

„ waatii. 

„ ouapidata. 

Stanroneia pbaonioeuteron. 

Bynedra radians. 

Cocceoneia plaoentula. 
m T 

Eunotia (Himantidium) lidena. 

Goxnphonema oonatriotum. 

Oymbella ouapidata. 

Meloaira arenaria. 

? 

Epithemia rupestria. 

„ byndmanii. 

, zebra. 

longieomia. 
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Cabbage-tree Swamp, Auckland. 

This fresh-water deposit has also been pat into my hands, and samples 
have found their way to England, but, as before, I take my list of species 
from Professor Hutton’s MSS. notes:— 

Aohnsnthidlum inflata 
Eunotia (Amphicampa) aruca. 

„ (Himantidiom) bidens. 

„ „ area*. 

„ diodon. 

Pinnularia major. 

„ interrupt*, 
radios*. 

Epithemia turgida. 


Art. XL1H.— On the Liohenographia of New Zealand. 

By Charles Knight, F.B.C.S. 

[Read before the Wellington Philotophical Society , 28 th February , 1883.] 

Plates XXXV.-XXXVHI. 

In continuing my papers on the Liohenographia of New Zealand, I wish to 
make the following remarks:— 

In respect of the Arthonicr. The leading characters of this genus, as 
given by Leighton in 8rd. ed. of Lichen Flora, are:—“ And pyriform in 
excavations of the sub-gelatinous hymenium; paraphyses none” The term 
“excavations” is not a happy one, but let that pass. Nylander seems to 
avoid committing himself to an unqualified statement of character, and 
instead of “ paraphyses none,” limits himself merely to the terms "para- 
physfbus discretis nullis." In reference to the above, I have already, in a 
paper on the lichens of New South Walps, called attention to the remark 
of Professor J. Muller, of Geneva (Flora, 11th April, 1870), where he states 
that paraphyses ore always present in the Arthonia. This assertion of 
Muller needs qualification. In those Arthonia where the lamina spongers 
is said to be grumose or homogeno-grumose, there exists in most cases no 
trace whatever of paraphyses or of stratification,—the structure is confused, 
cellular, or even granular. In others, where the lamina spongers is said to 
be flooeose, the structure is really clathrato-ramose, and is mostly con¬ 
densed and rendered columnar in appearance by the pressure of the growing 
asci, as is seen in A . globulosaformis , Hepp, A . lurida , Aoh., A . kempel* 
huberi , Mass., etc. Again in others distinct filaments can be traced, knit 
together in a more or less open network, as in A . gregaria , Aeh. f A . 
swartziana, Aoh., A. oleundri , etc., and also a® in most of the species of 
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Arthonia described in the present paper, with the exception of A. aspera 
(n. sp.), in which the lamina sporigera is more or less carbonized and 
degraded. 

In respect of the Pfirtusaritr importance is always attached to the extra¬ 
ordinary thickness of the sporal envelope, which often consists of three or 
more lamince; and this characteristic, wlion the paraphyses ore implexo* 
ramose, is of the highest importance. Indeed, the presence of implexo- 
ramose paraphyses has induced Professor Muller to transfer several 
Lecanora* to Pertmaria. In a papor on the lichens of Now South Wales 
(Linn. Trans. Botany, second sories, vol. 2) I called attention to Professor 
Muller’s remarks (Flora, 1879, No. 89, p. 484) in which ho advocates tho*e 
transfers, and I noticed that, in my opinion, besides L. parella and L. 
paUescens % there are other species liable to similar removal; for instance, 
jL. rerrucom , and L. calcarea. Hepp, together with Nylander and Th. Fries, 
has placed Lecanora bryontha , Ach., with the Pertn$ari<r t an arrangement 
amply supported by the great thickness of the pariotes of the solitary spores 
and the imploxo-ramosc paraphyses. It may be added that the presence of 
intricate ramoso paraphyses with thiok double sporal envelopes renders it 
necessary that Lecatwra yemmifera , Th. Fries, should also be transferred to 
Pertmaria . P . fumma (n. sp.) of the present paper has a thin sporal 
envelope. 

1 have road with some interest in tho Flora (1882, p. 458) Dr. Nylander s 
objections to break up a large genus of closely-allied species and dispose of 
them in several genera. We all agree with Ray,—“ Methodum intelligo 
nature* coilvonientern quep nec alionas species conjungii, uec cognitas 
soparat.” But it seems to be contended by Dr. Nylander that cognate 
species, however numerous they may be, ought not to be separated into 
genera and that no limiting number of species can be assigned to a genus. 
Certainly there is no reason why we should fix upon an arbitrary limiting 
number, which it would be improper to exceed; although, on the other 
hand, it may be desirable that genera should not be overburdened with 
speoies. One of the objects of classification is, that the generic name, 
like an algebraio formula, should be the Bymbol of certain characteristics 
of all the speoies inoluded in the genus and these are stored in our 
memory. 

To take an instance. There are not much less than 500 speoies at pre¬ 
sent arranged under Lecidea, a genus which is limited by a small number of 
characters. Is it not a real disadvantage to the progress of a science that 
the generic name in this instance oonveys to the mind so little of the nature 
and organization of any one of the 500 species. On the other hand, if we 
break up the Leddm into several genera and group the new genera in 
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natural sequence under one tribe or subtribe, the few characters which at 
present define the genus would be sufficient for the higher group, in accord¬ 
ance with the law enforced by Jussieu, that the larger the group the fewer 
the characters by which it is limited. What reasonable objection can be 
urged to the proposal. We should outrage no natural alliance of the 
species. While the advantage wonld consist in this, that the name of each 
lichen would carry with it not only the tribal characters but also its dis¬ 
tinguishing generic characteristics, and would thus secure to the student 
one of the leading objects of a natural classification. 

It is urged that to scatter cognate species amongst a number of genera 
would be an offenco against the harmony that exists in nature ; but if so, and 
we are to be governed by mere prudery, no division of species could be ad¬ 
mitted, seeing that, as Bay asserted and Linntmis copied, “ Xatura non/aeit 
*altm." Indeed, there is no scheme of classification which is not liable to the 
objection that between two closely-allied genera there will always be one or 
more species which can be placed in either of the two; and, as Lindley 
observes in “The Vegetable Kingdom,”—“it cannot be of any possible con¬ 
sequence whether an intermediate or frontier plant bo assigned to one 
group or another and convenience alone should be considered in such a 
matter. * + * All the groups into which plants are thrown are, in one 

sense, artificial, inasmuch as Nature recoguizos no such groups. Neverthe¬ 
less, consisting in all cases of species very closely-allied in nature, they are 
in another sense natural. But as the classes, subclasses, alliancos, natural 
orders and genera of botanists have no real existence in nature, it follows 
thoy have no fixed limit and consequently it is impossible to define them.*' 
That differences exist among the Lecidete as now constituted sufficient for 
the purpose of arranging the species nnder several genera is certain from 
the success which appears to have attended the labours of Massolonga and 
othors. Nylander himself has arranged them in sections. As to the ques¬ 
tionable value of Massolongas scheme, I do not at present wish to make 
any remarks, or to criticize Nylander's sectional arrangement. 

1. Baomyce* nova~*eaUmdim t n. sp. 

Thallus crustaceus temussimu* sordide luteolus, madefactus albo- 
viresoens, effusus pulverulena (miorosoopi area granula gonima obsita). 
Apothecia discoidea pdtata, in centro poranguste adnata (diam. circa 
2 mm.) madefacta albo-inoarnata et oonvexa, margin© obsolete, excipulo 
proprio incolorato arachnoideo-filamentoso (Alia diam. 0*001 mm.), para- 
physibus tenuissimis densatis paucis apioe laxis nonnihil ramotis. Spor® 
in ascis oylindraceis angustissimis confertissimis uniseriales oUongo>sub- 
fusiformes incolores simplices, guttam nnam magnam (evanescentem 
glycerin A) oentralem continentes, longit. 0*017 mm., orassit. 0*006 mm. 
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Obi .— B. romnt (Sch. No. 81) tliallo granuloso, sporis fusiformibus loviter 
curvatis (long. 0*015, crass. 0*0025 mm.) lutcolis. B . byaaoide* (Scbcer. 
No. 82) liymenio fusco, sporis ellipsoideis long. 0*01 mm., crass. 
0*004 mm. 

2. Thelotrma circumscriptum , n. sp. 

Thallus ex ocliraooo pallido-fuscus ltcvis subnitiusrulus tenuis contiuuus 
linen fusca determiuatus, verruois apotheciorum homisph©ricis (dinm. 0*5 
ad 1 mm.) prominulis, ostiolo simplici. Apothecia immersa excipulo proprio 
laterali dilute fusco instructa, matrico onata, madofacto epithccio in sectiono 
multo dilato, paraphysibus distmctis apioe dilute coloratis. Sporae sub- 
claviformoB interdum oblong© hyalin© 0-12-se2)trtta>, long. 0*02 ail 0*085 
mm., crassit. 0*005 mm. 

Ad cortices arborum . 

8 . Thelutrema farinaceum, n. sp. 

Thallus ftlbus cartilaginous nitidus contiuuus, vorrucis apotheciorum 
globosis eonfortis. Apothecia primum clausa tandem late aperta, disco 
dilute oolorato albo-pruinoso, margin© albo olevato fariuacoo, paraphysibus 
subtilissimia subramosis. Sport© in ascis crebris monosporis oblongo- 
clavatoj circitor 14-septal©, lougit. 0*14 mm., crassit. 0*04 mm. 

Ad arborum corticea. 

4. Pertuaaria leucodes , n. sp. 

Thallus albus passim rimosus, vorrucis apotheciorum convexis v. herai- 
spharicis ooncoloribus, ostiolo primitus minuto mox in pseudo-discum uunc 
planum nunc urceolatum (interdum oavatum) confluentibus. Apothecia 
1-8 iu quavis verruca, excipulo proprio uullo, hymenio thallo enato, para- 
physibus adglufcinatis clathratim-ramosis. Sporai 2, 4, 8000 , in iibdom 
ftpotlieoiis, ellipBoide© simplioes, pluries limbat®, longit. 0*05 mm., crassit. 
0*02 mm. 

Ad arborum cortica. 

5. Pertuiaria fumosa , n. sp. 

Thallus fomoso-nigricana intua albus tuborculosus, tuberculis apothe- 
oiorum parvis globosis albescentibus mox hiantibus, epithecium urceolatum 
nigresoens denudantibus, margine elovato nonnihil subtumido irregulari, 
excipulo proprio nullo, hymenio strato gonimioo oriundo, paraphysibus 
adglutinatis obscure ramosis. Spor© in ascis clavatia ovoide© simplioes 
WgustA limbat© luteol©, longit. 0*025 mm., crassit. 0*012. 

Ad arborum 0 write#. 

6. Phlyctis itromaphora $ n. sp. 

Thallus orassus albidus granulosus areolatus, areolis nonnihil conglo- 
batis, Apothecia in stromatibus thallinii creberrimis rotundato-difformibns 
▼t ccmmo-piomiiaontibas v. planis in©qualibus immersa, plura in singulis 
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stromatibus, punctis mimitis indicate inde plerumque pyreno-carpoidea, 
passim epitheciis tandem evolutis fusois cone avis s®pe confluentibus et 
turn varie oblongis, margine thallino elevato cinctis, madefactis thallum 
roquantibus ; hymenium thalli strato crasso impositum, paraphysibus capil- 
laribuR non discretis apice fnscin non dilatis. Bporro ellipsoido® v. fusi- 
formes nonnunquam cuneifonnes 7-8-soptat® tandem flave&centes, longit. 
0*057 mm., crassit. 0*018 mm. 

Ad arhorum cortices. 

7. Phi yeti* cyrtospora , n. sp. 

Thallus cinoreo-albidus tennis lrovis contimius, arofactus minutissime 
areolatus. Apotliecia innata rotundato-difformia parva sparse (solitaria v. 
aggregata), margine thallino crasso piano elevato, excipnlo proprio nullo, 
paraphybibus bene discretis. Spor® oblongo-fusiformes nonnunqnam 
cuneiformes 7-septat® lutool® demum fnscentes curvat®, longit. 0*085 mm., 
crassit. 0*018 mm. 

Ad arhorum cortices. 

Ohs.—Phi yetis oleosa , Stilt., “ th&llus areolato-diffr actus, areolis ooncavis, 
spor® incolores in thecis incrassatis una cum guttulis flavidis oleosis in- 
clusee” ( Stirton ). 

6. Bacidia minutissima , n. sp. 

Thallus tenuis ex olivacoo fuscus continuus indeterminatus. Apotheoia 
minutissima (diam. 0*2 mm.) innata convexa nigro-fusoa nonnihil e thallo 
velata immarginata, hymenio (in sectione subtilissima) dilute fusco, strato 
subhymeniale fusco, excipulo proprio dilute fusco—texturd radiatim dis¬ 
posed—paraphysibus adglutinatis gracilibus apice dilutis fuscis. Spor® in 
ascis clavatis bacillares spiraliter curvat® nonnihil root® circiter 9-septet® 
incolores, longit. 0*048 mm., crassit. 0*008 mm. 

Ad arhorum cortices. 

9. Lecidea {CatiUaria) clathrata , n. sp. 

Thallus cinereus v. dilutee cinereo-viridesoens subgranulosus continuus 
linea atra limitatus. Apothecia atro-fusca superflcialia (diam. ciro. 8 mm.) 
nounullo margine thallode in parte instructa, disoo pruinoso, margine pro¬ 
prio atro-fusco prominente nonnihil nitido, hypothecio incolori excipuli 
linea atra imposito, excipulo dilute ochraoeo-fusco in summo atro et linea 
atra omnino circumscripto, paraphysibus adglutinatis subtilissimis (crassit. 
0*001 mm.) clathrato-ramosis. Spores in asois oblongis magn® ovate 
plerumque incurviuscul® uniseptate (epispora crass. 0*006 mm.) incolores, 
longit. 0*06 mm., crassit. 0*08 mm. 

Ad arhorum cortices . 

Ob *.— Inter L. marginifiexam atque L. clathratam precipua differentia in 
sporis illius oblongis et asois monosporis, htgus sporis ovatds et 8nis est 
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posita. L. grossa, excipulo omuino carbonizato. L. versicolor , v. tubercu¬ 
losa, et L. taitensis oxcipuli structura radiante. L. grossa, versicolor, tait- 
ensis, sporis multo minoribus quam in L. clathrata. 

10. Lecidea cinnabaroides, n. sp. 

Thallus sordide tostaceus effuHiis nonnihil leprosus tenuissimus. Apo- 
thecia rubra sparsa, margine concoloro crassiusculo promiuente, exoipulo o 
guttis oleacois hyalinia alius mmutis alius aat grandibus formato, textura 
non radiatim disposita, a lateribus ot basi per lineam ienuom aurantiaeain 
contonto, paraphysibus distinctis apice coloratis ovato-dilatis. Sport© in 
aacis clavatis simplices luteolro v. iucoloren ellipsoids©, longit. 0*015 min. v 
orassit. 0*007 mm. 

Ad arborum cortices. 

Oh*. — L. cinnaharoides, Nyl., in litt. 

11. Arthonia (Conianyium) stictaria, Nyl. 

Thallus nullus. Apothecia atra iunata rotundata ambitu applanata in 
eentro convexa, hymenio tonui (crass, 0*085 mm.) pseudo-oxcipulo e matrice 
vitiata constants, lamina sporigera laxissimo clathrata, liypothooio tonui 
grumoso in marginem se explicato. Spor© in ascis pyriformibus minut© 
obovat© inooloros 1-septat©, cellula suporiore ampliore, long. 0*000 mm., 
crass. 0*0085 mm. 

Ad Stictam auratmn parasitica. 

12. Aithonia ( Conianyium ) conspicua, Nyl. 

Thallus sordide albus tenuissimus (v. nullus) continuus. Apothecia 
hypopheodes sparsa rubricoso-fusca nuda rotundata v. difformia aspera, 
madofacta convexa (diam. circiter 1 mm.), intus luteo-fusca, lamina spori¬ 
gera perfocto clathrato-ramosa. Spor© in ascis globosis oblongo-ovoide© 
1-septat© (collula superiors vix ampliore) diluto luteo-fusc© tandem fuse©, 
emortu© atro-fuscro, longit. 0*025 ad 0*082 mm., crassit. 0*01 ad 
0*012 mm. 

Ad arborum cortices . 

Obs .—Ab A. lurida, Ach., et A . vinosa , Leight., differt sporis duplo 
majoribus. Syn. Myrianyium inconsjncuum, Bab. (“Flora New Zealand,** 
p. 810.) 

18. Arthonia aspera, n. sp. 

Thallus albidus v. albido-cinerascens, plagulas parvaa formans, tenuis- 
simus l»vis oontinuus. Apothecia hypopl©odes adnata aspera atra rotnn- 
dato-difformia parva (latit. circiter 0*5 mm.) intus fusca excipulo destituta 
hymenio nullo, lamina sporigera floocosa plus minus carbonizata. Spor© 
in ascis pyriformibus cuneato-oblong© 8-looulares, loculo supremo vix 
ampliore, fuse© emortu© atro-fuso©, long. *017, orassit. *006 mm. 

Ad cortices . 
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14. Arthonia lecideoides n. sp. 

Thallus uniformis l©vis v. pulverulento-furfuraceus (passim byssoidoo* 
fnrfuracous) olivacrus, gouidiis orebris. Apotbccia pseudo-leoidina hypo- 
pl©odes rotundato-difformia plana non-nihil subcon vox a atra adnata immar- 
ginata (diam. circiter 1 ram,), hymeuio fueco, lamina sporigera floccosa 
(vere subtilissime clathratim rarnosa), basi lamia© sponger© et matriee 
plus minus carbonizatis, crassis. Asci pyriformes inter laminas sporigeras 
condensatafl oriundi. Spor© nymphffiformos ox hyalino fuscidul©, eraortu© 
fuse©, 5-oollul©, cellula extrema ampliore, longit. *028, crassit. *008 mm. 

Ad cortices, 

15. Arthonia ImUaformin, n. sp. 

Thallus o lilacino cinerasoens tenuis la*vis continuus per lineam fusoam 
limitatus. Apothecia bypoplceodes (matrico immutata) fusca lirellaformia 
oblonga v. elongata simplicia v. rarnosa plorumquo floxuosa undique 
atteuuata innata ambitu cinereo-pulverulenta, hymenii latori carbonizato, 
lamina sporigera clathrata ct tanquam nb ascis compressa epithecio atro~ 
fusoo. Spor© in ascis pyriforrnibus obtuse cunoato-obloug© tandom 
fuscidul© 4-septat©, cellula suprema ampliore, lougit. 0*02 mm., crassit. 
0*008 mm. 

Ad cortices arborum. 

10. Arthonia pellucida , n. sp. 

Thallus e cinereo albus tenuissimus 1©vjs continuus. Apothecia hypo- 
pl©ode« (matriee immutata) atro-fusca dopressiuscula lobato-difformia s©pe 
inter se juncta, ambitu a thallo plus minus volata intus pcllucida, pseudo- 
excipulo omnino destituta, lamina sporigera laxissime clathrata. Spor© in 
ascis globosis cimeato-oblong© hyalin© tandem fuscidul© 6-septat©, cellula 
superiors ampliore ceteris plerumque longitudionalibus divisis, longit. 0*02 
mm., crassit. 0*008 mm. 

Ad arborum cortices, 

Ohs .—Affinis cst A, Urellaformi et vix differt nisi pseudo-excipulo omnino 
egente et spor© cellulis longitudionalibus divisis; fortasse tamen baud 
species est distincta. 

17. Arthonia ( Lecanactis) tenuissima, 

Thallus nullus v. macula minuta albida indicatus. Apothecia hypo- 
pl©odes (matriee immutata) atra maoul©formia intus mox fusca v. atra, 
hymenio tenui (orass. 0*06 mm.), ambitu evanesconte, lamina sporigera 
laxissime clathrata. Asci fusiformi-ellipsoidei creberrimi (long. 0*040 mm.) 
Spor© navioulares hyalin© mox fuscescentes emortu© atro-fusc© 5-sep- 
tat© ; cellulis mediis paulo amplioribus, longit. 0*014 mm., crassit. 
0*005mm. 

Ad arborum cortices . 
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18* Arthonia (Lecanactis) verruculosa , n. sp. 

Thallus sordid© cinereus plus minus rimosus in agellos a liypotkallo 
(e matrioe oarbonizata constants) deuudato metatus. Apotbecia hypo- 
ptoodes fusoo-atra rotuudato-difformia plana singulis llialli areolis verru- 
culisvo innata, verruoulis vix olovatis, bymenio tonui diluto fusco, pseudo- 
exoipulo e matrice oarbonizata constante, lamina sporigera obscura clatbra- 
tim ramosa. Spores in asois clavatis orobris emortuis fuscis cymbiformes 
8-septatce hyalines, long. 0*014 mm., crassit. 0*005 mm. 

Ad arborum cortices , 

19. Arthonia (Arthothelium ) sufiusa, n. sp. 

Thallus squamulis albidis conglutinatis minutissimis constans, subtilitor 
areolatus, in agellos a hypothallo nigro denudato motatus. Apotbecia 
hypoplesodes minuta orobra nigricantia prominula rotundata nonnibil o 
thallo suffusa (latit. circiter *5 mm. v. minora) a thallo iutcrdum ooronata, 
exoipulo omnino destituta, lamina sporigora obsourr clatlirata. Sporee in 
ascis ellipsoidoo-oblongis ovates v. oblong® demum fubcoo, soriobus 7-9 
transversim loculoses, loculis plorumquo 8 in quavis soriebus, longit. *083 
mm., crassit. *028 mm. Matrix non mutatur. 

Obs .—Prop© Arthoniam abnomiem , Aoh., et A. anastomosantem; diffortvero 
sporis majoribus. 

Ad cortices . 

20. Arthonia (. Arthothelium) spadicea, n. sp. 

Thallus cinereo-albus uniformis tonuis hevis linea nigra limitatus. Apo- 
theoia hypoplesodes spadiooa v. ocbreo-fusca innata plana rotundato-difforinia 
v. irregulariter elongata (latit. circiter 1 mm.) a thallo non ooronata, excip- 
ulo omnino destituta, kypotheoio nullo, lamina sporigera fioccosa—obscure 
clathratim ramosa. Asci pauci ventricoso-globosi (latit. 0*5 mm.) Spora) 
ovate© v. oblonges fusees, seriebus circa 10 transversim loculus®, plerum- 
que 5 in quavis seriebus, longit. *04, crassit. *013 mm. Matrix non 
mutatur. 

Ad cortices . 

Ohs. —Prop© Arthoniam xanthocarpam , Nyl.; sed differt sporis coloratis 
minoribus loculisque majoribus, et thallo oontinuo. 

21. Stigmatidium conflucns } n. sp. 

Thallus ex albo oinereus cartilaginous continuus, protuberantibus thal- 
linis apothooiorum vix ullis subconvexis confluentibus, ostiola minutissima. 
Apotbecia orbicularia immersa exoipulo proprio orasso dilute lutoo-colorato 
integro instruota, hymenio madefacto latit. ciro. 0*8 mm., paraphysibus 
distinotis apioe non coloratis. Bpores in ascis cylindraoeis oblonges 4- 
cellules hyalines nonnibil luteoleB, longit. 0*02 mm., crassit. 0*011 mm. 

Ad arborum cortices. 
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22. Ftssurina monospora 9 n. ap. 

Thallus cinereo*albus rugosus, ragis apotheoia rimiformia inoludentibus. 
Apotbecia immersa conferta flexuosa brevia intua incoloria, marginibus 
thallinia oonniventibus orassis tumidis elevatis, excipulo proprio nullo, 
paraphysibus adglutinatis graoilibus cellularibus (oellulia longit. 0*01 
mm.) Asci perpauci monospori, parietibus tenuissimis. Spor® ovato- 
ellipsoide® lutea minute murali-divis®, longit. 0*18 mm., orassit. 0*08 
mm. 

Ad arborum cortices . 

28. Fissurina cyrtospora 9 n. sp. 

Thallus e luteolo albidua tenuis l®vis oontinuus, in gonidiis veris 
glaucescentibus consistona. Apotheoia linearia (latit. 0*8 mm.) elongate 
furcato-divisa flexuosa, margmibus thallinia concoloribuB oonniventibus 
tumidis, excipulo proprio nullo, hymeuio matrioe imposito, lamina spori- 
gera granulosa (paraphysibus nullis!). Spor® in ascis ventrico-clavatia 
oblong® plus minus ourvat® simplioes, longit. 0*026 mm., craasit. 
0*007 mm. 

Ad arborum cortices . 

24. Ascidium fus\forme 9 n. sp. 

Thallus e viridi oinereus tenuis leprosus, verruois apotheoiorum oou- 
vexis v. subhemisph»ricis pallido-fuscis circa ostiola minutiasima pallidis 
vix prominulis. Apotbecia excipulo proprio globoso integro pallido-luteo- 
fuaoo instruota, paraphysibus subtiliter capillaribus bene distinctis. Spor® 
in aacifl oylindracois 4-8n® acute fusiformes 7-9-soptat® hyalin®, longit. 
0*09 mm., crassit. 0*02 mm. 

Ad cortices arborum . 

Obs .—Affine V, desquamescmti 9 Fde (Leight. Lich. Ceyl.), a qua differt 
prmcipue sporis prope duplo majoribua et verruois oirciter triplo majoribua. 
Excipulum (« perithecium) 7. dmquamescentts integrum quod ad exemplum 
Thwaitsii in moo herbario attinet,—“ Perithecium dimidiatwm" (Leight. 
Trana. Linn. Soo., vol. xxvii., p. 188.) 

25. Ascidium attenuatum , n. sp. 

Thallus albescens tenuis oontinuus, verrueis apotheoiorum convexo- 
mastoideis concoloribus, ostiolo latiore. Apotheoia partim in matrioe im* 
mersa, excipulo depresso-globoao tenui pallido-foaco, epithecio colorato 
made&oto in pseudo-discum oonfluente, paraphysibus subtiliter capillaribus 
bene diseretis. Spor® in ascis 1-8 sporis fusiformes utrimque attenuate 
26-80-septat® primum hyalin® mox fuse® tandem atro-fuac®, longit. 0*118 
mm., crassit. 0*021 mm. 

Ad cortioss. 

Obs ,—Affine est Ascidio damingmsi 9 F4e, 
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26. Atcidium manosporum , n. sp. 

Thallus albas y. sordid© albus effasus tonuis, verrucis apotheciorum 
convexis oonooloribus y. pallido-fuscis, ostiola minutissima prominula. 
Apotheoia exoipulo proprio globoso integro tenui fasco instruota, hymenio 
tandem atro-fusoo (in lamina subtilissima fusco); parapkysibus oapillaribus 
beue distinctia. Bporae in asois monosporis fusiformos v. elongato-cylin- 
drooees tandem fuscte murali-divisaB—seriebus loculorum transvorsis 20-80 
in qaayis serie 2-8 loculis m modio efc 8-1 versus apieem utrumque, longit. 
0*1 ad 0*18 mm., crassit 0*02 ad 0*08 mm. 

Ad cortices. 

Obs.— Vox. a . Excipulum et hymenium pallida. 

27. Verrucaria ( Leptorhaphis) macrocyrtospora , n. sp. 

Tballas obsourus macula pallido-fiavesoente indicatus (vix matricom 
coloransj v. nullus, verruoulis apotbeciorum minutis (basi latit. circa 0*8 
mm.) conyexis. Apotkecia orbioularia primitus immersa, excipulo proprio 
atro integro mox supra donudato—turn margin© tkollode tumidulo—hymenio 
dilute fusco, parapkysibus capillaribus porplexis. Spores in ascis cylin- 
draceis (long. 1*8 mm.) aciculares utrimque acutatro hyalines in arcum 
constanter plus minus curvatee 18-septatee v. ultra, longit. 0*11, crass. 
0*008 mm. 

Ad arborum cortices . 

Obs .— Verr. beloniza , Stirt. Spores rectee, septa non visa. 

28. Verrucaria submargacea , n. sp. 

Thallus olivaoeo-fuliginosus tenuissimus oontiguus kevigatus determi- 
natus, gonidiis yens ubique confertis. Apotkecia nigra minuta (diam. 0*8 
mm.) hemisphaarica protuberantia a thallo leviter obtecta, excipulo dimi- 
diato atro apice poro minutissimo instructo, paraphysibus nullis. Spores in 
asois clayatis simplices dacryoidero incolores, longit. 0*028, crassit. 0*01 mm. 

Ad saesa. 

Obs .— Persimilis V. athiobola prescipue sporis dacryoideis sed differens 
aporis majoribus. 

29. Verrucaria (Polyblastia) trachyspora , n. sp. 

Thallus fuscus tenuissimus continuus. Apothecia hemispheerica minuta 
dimidiata atra ad basim immersa, ostiolo depresso minutissimo madefaoto 
prominente ambitu albescent©, paraphysibus distinotis ramosis. Sporaa in 
asois clayiformibus nonnullis cylindraoeis ovatee murali- v. ruderiformi- 
divisee, cellulis subpaucis irregularibus, hyalines inoolores interdum luteolee, 
longit. 0*018, crassit. 0*01 mm. 

Ad lapidss. 

Obs. —P. tichospora , Knight (Trans. Linn. Soc., yol. ii, p. 87). Thallus 
oinerasoens, spores minors©. 
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80. F*rrwr<ma ( Pyrenula ) arthoniza, n. sp. 

Thallus ochraceus v. pallido-ochracous tenuis areolatus, verruois apo- 
theoiorum minutis (basi latit. circ. 0*5 mm.) hemisphaoricis v. convexis, 
Apotheoia orbioularia primitus immersa, excipulo proprio atro crasso integro 
mox supra denudato—turn artlionoidoa et margin© thallode tumidulo— 
paraphysibus distinctis. Spor® in ascis cylindraceis, ellipsoide® normaliter 
loeulos 4 transversos lontiformes offerentes, Lyalina tandem fusceBcentes, 
Ion git. 0*015, orassit. 0*006 mm. 

Ad arborum cortices . 

81. Vcrmcaria ( Acrocordia ) subatom aria , n. sp. 

Thallus obscurus v. nullus. Matrix non mutatur. Apotheoia minu- 
tissima orbioularia (diam. 0*2 mm.) in matrico subimmcrsa, excipulo proprio 
integro atro-fusco, ostiolo minuto nonnihil hiante, hymonio pallido-fusco 
paraphysibus reticulato-capillaribus. Sporro in aRois elongato-pyriformibus 
oblonga 1-septat® inoolores hyalin to, longit. 0*017, orassit. 0*007 mm. 

Ad cortices . 

Obs .— V. subatomaria, Nyl., in Utt . Dr. Nylauder’s name is adopted. It 
will be seen, however, that the entire proper excipulum and hyaline colour¬ 
less spores separate this speoies so widely from V . atom aria, DO., as to 
render the prefix of “ sub " somewhat misleading. 

82. Verrucaria (Segestria) metablctica , n. sp. 

Thallus sordid© oinereus tenuis oontinuus (matrice reticulato-rugosa) 
granulas gonimas virides in nodulis magnis continens. Apotheoia made- 
facta adnata atra minuta (diam. 0*2 mm.) hemisphferica, excipulo dimidiato, 
ostiolo pallido minutissimo v. nullo, paraphysibus distinctis. 13por® in 
ascis cylindraceis fusiformes incolores 8-7-septat®, longit. 0*02, orassit. 
0*005 mm. 

Ad arborum cortices . 

Obs .—Var. a. Thallus albescens, spor® 7-cellul®, cellulis medio 
majoribus. 

88. Verrucaria (Thelidium ) suffusa , n. sp. 

Thallus cinereus tenuis effusus a linea fusca limitatus. Apotheoia 
minuta (diam. 0*8 mm.) hemisphrorica thallo leviter obteota, excipulo atro 
erasso d imi d i ato, ostiolo suffuso tandem prominulo nonnihil ambitu dealbato, 
hymenio matrice imposito, paraphysibus adglutinatis rectis oleoso-grumosis. 
Spor® in ascis elongato-clavatis oblong® 8-septat® incolores, longit. 0*028, 
orassit 0*008 mm. 

Ad arborum cortices . 

84. Verrucaria (: Thelidium ) calcarea , n. sp. 

Thallus atro-fuscus tenuissimus irregulariter effusus v. nullus. Apo¬ 
theoia minuta (diam. 0*25 mm.) innato-sessilia hemisph®rica v. oonvexa, 



Knight. —On the Lichenographia of New Zealand . 


85? 


ostiolo minuto simplici, exoipulo proprio dimidiato atro, paraphyaibus 
nullis(!). Sporao in ascis olavatis ovat© oqualifcor 2-cellul© hyalin®, longit. 
0*018, orassit 0*009 mm. 

Ad calcem in regionibue calcareis . 

Obe .— V . oiivacea , Fries. Spor© diam. 8-4plo longiores. 

V. pyrenophora , Acli. Spor© multum majorca 8-septatae. 

DESCRIPTION OP PLATES XXXV.-XXXVIH. 

Obs.— Spores and asoi x 930, unless otherwise noted. Sections of apotheoia and 
drawings of thallus X 40, unless otherwise noted. 

Plate XXXV. 

Fig. 1. Arthonia lecideoidet; (a) section of apotheoium, (6) spores in aeons. 

2. Arthonia lirelheformU ; (a) thallus showing apotheoia, (i b ) sect, of apothoomm, 

(<*) spores in asous. 

3. Arthonia epadicea; (a) section of apothecium, (6) spores in asous. 

4. Arthonia euffuea; (a) spores in asous, ( b) section of apotheoium, (e) showing the 

tezturo of lamina spongers. 

4a. Arthonia ttictaria; spores in asous. 

46. Arthonia pellucida ; single sporo. 

5. Arthonia cowpicua ; spores in ascus. 

6. Arthonia verruculoaa ; (a) thallus showing apothocia, (b) section of apothecium, 

(c) two spores. 

7. Arthonia aepera ; (a) Beotion of apothocium, (6) two spores. 

PLATE XXXVI. 

Verrucaria macrocyrto*pora ; (a) spore, (6) ascus, (c) section of apotheoium. 
Verrucaria trachyspora; sporcB in ascus. 

Verrucaria arthoniza > (<i) spores in asous, (6) section of apothecium x 80. 
Verrucaria calcarea ; spores in ascuB. 

Verrucaria tujfuta ; (a) section of apothocium, (6) spores in ascus. 

Verrucaria mbniargacea ; (a) spores in ascus, (6) single spore, frequent variety. 
Verrucaria metabolica; (a) portion of thallus showing two apothccia, (6, c, d) 
three asoi showing varieties of spores. 

Verrucaria eubatomaria; (a) section of apothecium, (6) sporoB in asous. 

Phlyctu itromaphora ; (a) Bpore, (6) section of apotheoium. 

Plate~XXXVII. 

Fig. 16a. Thelotremafarinaceum ; (a) spore, (6) section of apothecium. 

17. PhlyctU cyrtoepora ; (a) Beotion of apotheoium, (6) spore, (c) spores in asous. 

18. Aeeidium manoeporum ; ( 0 ) spore X 900, (6) spore X 540, (c, d) two sporos 

discovered in same apothecium X 380, (e) section of apothecium. 

19. Stigmatidium confluent; (a) thallus allowing apotheoia, (5) section of apothe¬ 

oium, (c) single spore. 

19a. Aeeidium attenuatum ; spore in ascus. 

20. Aeeidium fueiforme; (a) section of apotheoium, (6) spore. 

21. Leeidea cinnabaroidee ; spores in ascus. 

22. I, „ Motion of apotheoium. 


Fig. 8. 
9. 
10 . 
11 . 
12 . 
18. 

14. 

15. 

16. 
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Piat* XXXVIII. 

Fig. 28. Pissurina monosporum ; (a) spore, (6) section of apotheotam. 

24. Pertusaria fumosa ; (a) section of spotheoium, (b) spores in stout. 

25. Fiatvrina cyrtospora ; (a) section of apotheoiam, (5) spores in stout, (c) spore, 

(<i) thallns showing apothccinm. 

26. Bacidia minutissima ; (a) section of apotheoimn, (b) straight spores in aeons, 

(c) arcuate spores in asous. 

27. Pertusaria leucodet ; (a) section of apotheoium, (6 and c) two spores X 900, 

(<f) spores in ascus x 880. 

28. Baomyces nova-zealandia ; spores in asous. 

29. Lecidea clathrata ; (a) section of apotheoiam, (5) spore. 

80. Arthonia tenuissima; (a) section of apotheoiam, (b) spore. 


Abt. XLIV.— Description of two new Species of Carex. By D. Petrie, M.A. 

[Bead before the Otago Institute , 80 th January , 1888.] 

Carex UUoralis , n. sp. 

A smooth, tufted species, 1 to 2 feet high. Leaves nearly as long as the 
culms, sheathing towards the base, very narrow, striate, plano-convex in 
section, almost smooth, pale green. 

Culms round, smooth, with long leaf-like bracts shortly sheathing at the 
base. 

Hpikelots 4 or 5, uppermost slender, longer, male ; lower female with a 
few male flowers below, stout, i to i inch long, seBsile or very shortly 
peduncled, the peduncle being enclosed by the sheathing base of the bract. 

Glumes ovate, membranous, dark brown, with lighter three-ribbed mid¬ 
rib, produced into a short tapering awn. 

Utricle ovate, turgid, two-ribbed, reddish-brown ; beak short, bifid. 

Arms of style 8 short. 

Hab. Paterson’s Inlet, Stewart Island; Otago Harbour. It appears 
to be confined to tidal swamps, and low-lying ground about the level of high- 
water mark. I have never seen it inland or in any other situations than 
such as are indicated above. Mr. Cheeseman, of the Auckland Museum, 
informs me that he has this plant from various parts of New Zealand, so 
that it evidently has a wide distribution. 

Carex cheesmanii , n. sp. 

A very slender, densely tufted, pale, rather harsh species. 

Culms 16 inches, or less, rounded, very slender, drooping, elongating 
greatly daring ripening. 

Leaves very numerous, shorter than the culms, very narrow, flattened 
or plano-convex, scabrid, broad at the bases which sheath the lower parts of' 
the culm. 
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Bpikelets usually 6-8, lower distant on slender peduncles, upper approxi¬ 
mate and nearly sessile; all short and pale-brown ; uppermost male, others 
male at the base only; braots very long and slender. 

Glumes shorter than the utricles, broad, vory membranous, pale-brown 
at sides, white near the three-nerved midrib which is continued beyond the 
bifid apex into a long usually scabrid awn. 

Utricle turgid, plano-convex, pale-brown, beak short, bifid, toothed or plain. 

Arms of the style 8. 

Hob. Maniototo Plain 1,000-2,000 feet; Nevis Valley 1,600 feet. 

Named in honour of T. F. Cheeseman, Esq., Curator of the Auokland 
Museum, who has done much to settle the New Zealand speoies of this 
genus. 


Art. XLV. —Description of a Variety of Celmisia sessilifiora, Honk.f. 

By D. Petrie, M.A. 

[Read before the Otago Institute , 30th January, 1888.J 
Celmisia sessilifiora var. minor. 

Much smaller in all its parts than the typical form of the species. Stems with 
leaves on about as stout as a goose quill, longer and much more branched. 
Leaves £ of an inch long or less, ^ wide; sheaths longer and broader than 
the loaves, and much more villous than the type, especially at the tops of the 
sheaths. Achene relatively very rhort, about £ the longth of the pappus. 

This well-marked variety differs from the type of the species most con¬ 
spicuously in the greatly smaller sizo of all its parts, and in the greater 
length and subdivision of its branches. Though separated from the specific 
type by a wide interval, the differences are not of sufficient variety to justify 
giving it specific rank. If, however, it should be found in other distant 
localities, I should have no doubt about regarding it as a distinct speoies. 
I have never gathered or seen any forms sensibly intermediate between this 
variety and the common form of tho species. The genus is one that 
abounds in variable species, and the systematic working out of the varieties 
is much needed. 

Hah. Swampy ground on the summit of Matwgatua, Taieri: 2,900 
feet. 


Aax. XLVI .—Description of a new Species of Senecio. By T. Kirk, F.L.S. 
[Bead before the Wellington Philosophical Society ♦ 28tA February , 1883.] 

Senecio muelleri . 

A labor shrub or small tree 10-18 feet high, with spreading branches. 
Leaves 8*-7* long, 1^-2^* wide, crowded near the ends of the branches. 
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broadly lanceolate-acuminate, or ovate-acuminate, narrowed into a broad 
base, sessile, quite entire, densely olothod with white tomentum beneath. 
Flowers in erect terminal pauicles sparingly leafy, 4"-8* long; branches 
and involucro glandular or glandular pubescent: heads on short pedicels, 
involucral leaves in one series: ray-florets 12-14, narrow, contorted: diso 
florets about 20, perfect, regular, anthers with short tails. Achenes grooved, 
pappus whito, scabrid. 

Uab . lierekopere Island, T. Kirk; South Cape Island. Not observed 
on Stewart Island. 

The main stem of this handsome species is often from 8" to 12" in dia¬ 
meter, branches distant, usually wide spreading and destitute of leaves 
below. In all stages they are thickly markod with the scars of fallen 
leaves. In the recent state the foliage is glossy and coriaceous, but theso 
characters disappear in drying. After a continuance of rainy weather the 
tomentum becomes somewhat loose and gives a rugose appearance to tho 
lower surface of tho leaves. The bracts are always membranous, and those 
at the baso of the panicles, which equal the ordinary leaves in size, are 
more or less recurved. Most frequently tho panicle is simple, but occasion¬ 
ally its lower branches are compound; after flowering, the main axis 
becomes elongated and the panicle loses much of its original compactness. 
The panicle is always glandular and more or less viscid. 

This fine plant approaches 8 . huntii of the Chatham Islands in habit, 
ejeatrioose branches, foliage and leafy inflorescence: but tho structure of 
the flower allies it to 8. aciadophilus and 8, perdicioides , although its rays 
are much longer and the heads much larger. The narrow oontorted yellow 
rays are widely different from the broad compact white rays of S. huntii: 
in this respect the latter resembles S. glaatifolius and 8, hectori . 

Mr. Charles Traill of Stewart Island received living plants from the 
natives several years ago and has had them under cultivation, but they 
have not yet flowered. I collected the plant on sea-cliffs on Herekopere 
Island and was informed by an intelligent half-caste that he )lad collected 
it on South Cape Island. It does not appear to be known elsewhere, so 
that it further resombles S. huntii of Pitt Island in being restricted to a 
very limited area. 

Now Zealand botanists are specially indebted to Baron von Mueller for 
his excellent account of the vegetation of the Chatham Islands, so that I 
have great pleasure in connecting his name with so striking a plant. 
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Abt. XLVH.— Notes on the Mineralogy of New Zealand . 

By S. Herbert Cox, F.C.S,,F.G.S., Assistant Geologist A Inspector of Mines. 

[Read before the Wellington Philosophical Society , 21 st October , 1882.] 

The following paper, which is in continuation of the one published in 
last year's volume* of the “Transactions of the New Zealand Institute," 
will bo devoted to the non-metallio minerals. 

Non-Metaluc Minerals. —Class I. 

Wateb. 

Water , H.—As a simple mineral this substance needs no comment, but, 
as pointed out by Dr. Hector (Handbook of New Zealand for Melbourne 
Exhibition, 1880, p. 102), New Zealand is singularly rich in springs of 
water that hold mineral salts in solution, and some of these are already 
noted for their valuable medicinal properties. 

Both hot and cold springs are found, the formor being, with fow excep¬ 
tions, confined to the districts of the North Island where volcanic forces 
have been active during the latest tertiary period, and are not yet altogether 
dormant. A few thermal springs are found to escape from the upper 
mesozoio rocks in localities where the source of heat can only be attributed 
to ohemical decomposition of bituminous matters and sulphides; and, in 
a few instances, warm waters spring from palaeozoic rock-formations in the 
South Island. The cold mineral springs have a wider distribution, but 
have only, as yet, been examined from comparatively few localities. The 
mineral waters of New Zealand may be classified, from the analyses 
that have been made in the Colonial Laboratory, into the following 
groups:— 

Saline .—Containing chiefly chloride of sodium. 

Alkaline .—Containing carbonates and bicarbonates of soda and pot¬ 
ash. 

Alkaline siliceous* —Waters containing much silicio acid, but changing 
rapidly on exposure to the atmosphere and becoming alkaline. 

Hepatic or sulphurous ,—Waters, the prominent character of which is the 
presence of sulphuretted hydrogen and sulphurous acid. 

Acidic, —Waters in which there is an excess of mineral acids, such as 
hydrochloric and sulphuric acid. 


Trans. K.Z. Inst, vol. xiv., p. 418. 
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The following is a list of the best-known mineral springs, full details 
eoneeraing which are to be found in the official Laboratory Reports, Trans. 
N.Z. Inst., and other similar publications:— 
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From the analyses of the mineral waters by Mr. Skey, the principal 
results of which have been published,* the following substances appear to be 
contained in solution:— 

Silicates of soda 
„ lime 

„ magnesia 
„ iron 

Silica 

Sulphate of soda 
,, potash 
„ alumina 
,, lime 

„ magnesia 
„ iron 

Chloride of sodium 
,, potassium 
„ calcium 
,, magnesium 

„ iron 

Phosphate of alumina 
Phosphoric acid 
Lithia 
Iron oxides 

Hydrochloric acid (free) 

Sulphuretted hydrogen 
Sulphuric acid (free) 

Bromide of magnesium- 
Iodide „ 

Carbonic acid (free) 

Carbonates of soda 
,, potash 
„ magnesia 
, • lime 
Free ammonia 
Albuminoid ammonia. 

Non-Metallio Minerals. —Class II. 

Carbon and Boron. 

Graphite, 0.—This mineral occurs somewhat widely distributed through¬ 
out Hew Zealand; but up to the present time has not been found in large 
enough quantities and of sufficient purity to induce anyone to work it 

* Tran*. N.2. lust., yoI. x., p. 488. 
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continuously. Prior to 1865, however, 7 tone of manufactured plumbago 
from Pakawau, Nelson, valued at £1,400, were exported, but the trade has 
not been continued. 

The first mention of its ooourrence in New Zealand is by Dr. v. Hochs- 
tetter (New Zealand, 1868, p. 477, Eng. Ed.) where he says,—“ Tho Bros. 
Curtis, in 1861, opened extensive bedB of plumbago near Pakawau.” Dr. 
Hector also (Jurors’ Bep. N. Z. Ex., 1866, pp. 84 and 417) mentions its 
occurrence at Pakawau, near Collingwood, as thick beds interstratified with 
metamorphosed shale. Compressed samples wero found to be quite equal 
in colour and brilliancy to that commonly sold in paper packets for domestic 
purposes. Analyses of these samples showed that they contained:— 



(10 

(2.) 

(8.) 

Carbon 

87-GO 

80*08 

5810 

Water 

200 

1*86 

2*68 

Ash .. 

60*40 

68*62 

89*28 


100*00 

10000 

100*00 


He, also, in the same report (p. 267), mentions its occurrence as soales in 
the marble of the West Coast, and Mr. J. C. Crawford (Essay on the 
Geology of the Wellington Province, p. 6) says,—“ Thin «M»n« of an 
impure graphite are found at a great variety of placeson the Pitone 
Boad, near Wellington; at the Mungaroa Hill; at various points on the 
Bimutaka Mountains; in the mountain part of the valley of the Waiohine; 
the Waingawa and the Buamahunga; in the Waikknae, the Akaterewa 
and particularly in the upper part of the Otaki Valloy.” Dr. Hector 
(Trans. N.Z. Inst., vol. ii,, p. 879) again refers to the deposit of plumbago 
at Pakawau, stating that it has probably been derived from an altered por* 
tion of a coal seam; and (Trans. N.Z. Inst., vol. x., p.'490) Prof. Liversidge 
also mentions the ooourrence of graphite at Few’s Creek, Tm-l™ Wak at ipu, 
and Dunstan, Otago—both samples being of an impure nature. 

During 1878 a sample of graphite shale was forwarded to the Colonial 
Museum by the Hon. Mr. Acland, as coming from the Malvern Hills; in 1871 
samples were forwarded from Wakamarama by Mr. A. J. Burne, which 
contained from 81*14 to 22*69 per oent. of carbon; in 1876 a graphitic 
sandstone was forwarded from Jackson’s Bay by the Hon. J. A. Bonar, con¬ 
taining 10*42 per oent. of carbon; and in 1878 Mr. McKay collected a very 
pure sample of graphite, from the Glouopteris bedB of Mt. Potts, w hich con¬ 
tained 90*17 per oent. of carbon, the oolour of the a sh being reddish. 
“ Although so rich in carbon, it has not that unotuousness which distin¬ 
guishes the more valuable graphites, but appears indurated and granular 
defects which must depreciate its value very considerably,” (Lab. Bep. 
xiii., p, 22), 
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During tlio same year another sample of graphite was forwarded by Mr. 
Beere from the vicinity of Wellington, in which the percentage of carbon 
was 66*71 ; and Mr. P. C. Cheal also forwarded a very pure sample of 
graphite from Waiokura Creek, Waimate, Taranaki, the specimen having 
been found in tbo bed of a creek. In 1879 Mr. W. Docherty forwarded 
specimens of mica schist from Dusky Sound, in which scalos of graphite 
were found; and in 1880 Mr. 0. W. Tripp sent samplos of graphite slate 
from the Orari Gorge, which contained 20*62 per cent, of carbon. 

The only samples of this mineral which merit special description are 
those from Pakawau, Mount Potts, and Waiokura Creek. 

Graphite .— Pakawau. Compact, with lamellar and pctaloidal structure ; 
requires purification to render it of commercial value (Liversidge, Trans. 
N.Z. Inst., vol. x., p. 490); it is more or less schistose, and varies a good 
deal as regards purity. 

Graphite . —Mt. Potts. Finely laminated; black and shining; powder 
soft, soiling the fingers ; hardness about 1, but including small grains which 
aro harder. Does not feel greasy to tho touch. Appears to be an interme¬ 
diate form botwocn antliracite and graphite. 

Graphite .—Waiokura Creek. A solid compact homogeneous form, 
separated in distinct lamina) about ^ inch thick with siliceous partings at 
places. Hardness a little over 1. Colour iron -black with black and 
shining streaks. Mark on paper corresponds with H. pencil. Has only 
been found as isolated boulders, the enclosing rook being unknown. It is 
an extremely valuable form of this mineral. 

Coal .—This mineral is widely distributed throughout New Zealand, but 
samplos from different localities vary greatly in their composition and value 
as fuel. In 1866 Dr. Hector (First General Coal Beport) divided these 
into Hydrous and Anhydrous coals, or those which still contain a large 
percentage of water chemically combined with them, and those which we 
may assume to have been deprived of that water by a chemical change, 
which, in some cases, may have been induced by causes operating feebly 
throughout lengthened periods, or, in others, has been rapidly effected on 
more modem deposits of carbon, under circumstances which favoured a 
more energetic action. The large number of analyses which were subse¬ 
quently made of the different classes of ooals, together with a careful study 
of their prevailing characteristics, rendered it neoessary to further subdivide 
them, and in 1872 Dr. Hector (Geological Beports, 1871-72, p. 172) pro¬ 
posed the following classification, which has proved so satisfactory that I 
cannot do better than adopt it in my present paper:— 

L Hydbous (coal containing 10 to 20 per cent, of permanent water.) 

a. Lignite .—Shows distinct woody structure; laminated or shows that 
structure on desiccation; very absorbent of water. 
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b. Brown Coal .—Barely shows vegetable structure. Fraoture irre¬ 
gular, conchoidal, with incipient lamination; colour dark brown; 
lustre feeble; craoks readily on exposure to the atmosphere, losing 
5 to 10 per cent, of water which is not reabsorbed ; bums slowly; 
contains resin in large masses. 

c. Pitch Coal. — Structure compact ; fracture smooth, conchoidal; 
jointed in large angular pieces; colour brown or black; lustre 
waxy; does not desiccate on exposure, nor is it absorbent of water; 
burns freely and contains resin disseminated throughout its 
mass. 

II. Anhydrous (coal containing less than 6 per cent, of water). 

a. Glance Coal. —Non-caking, massive, compact or friable; fraoture 
cuboidal, splintery; lustre glistening or metallic; structure ob¬ 
viously laminated; colour black; does not form a caking coke, but 
slightly adheres. This variety is chiefly brown coal altered by 
igneous rocks, and presents every intermediate stage from brown 
coal to anthracite. 

b. Semibiumvmu* Coal. —Compact, with laminsB of bright and dull coal 
alternately; fracture irregular; luBtre moderate; cakes moderately 
or is non-caking. 

c. Bituminous Coals .—Much jointed, homogeneous, tender and friable; 
lustre pitch-like, glistening, often iridescent; colour black with a 
purple hue; powder brownish; cakes strongly, the best varieties 
forming a vitreous coke with brilliant metallic lustre. 

Hydrous Coals. 

Lignite. —Deposits of lignite occur widely distributed throughout New 
Zealand, and in Otago and Southland, as pointed out by Dr. Hector 
(Jurors 1 Bep. N.Z. Ex., 1865, p. 874); they oocur scattered over the surface 
of the primitive slate rocks of the interior. They are of recent tertiary age, 
being only overlaid by the newer drifts in the form of brick clays, ferru¬ 
ginous gravels, silts and shingle terraces. One of the most important of 
these lignite deposits is that near Mataura, in Southland, where a seam 
from 6 feet to 20 feet in thickness is worked by a number of small open 
casts for the local requirements of the district, and another important 
deposit of a similar nature, but from 9 feet to 80 feet thick, is also worked 
in the interior of Otago at Naseby, Kyebum, and Hyde. Besides these, 
many less important deposits of lignite occur throughout New Zealand; 
thus near Te Anau Lake there are seams about 2 feet thick, and throughout 
the Lower Waikato basin and near Baglan farther deposits ooour, some 
of the outcrops being several feet in thickness, but they are not worked 
owing to brown coals being more accessible and of better quality. Between 
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Napier and Masterton, again, somewhat extensive deposits of the lignite 
series are met with, in which, however, the soams of lignite are of no great 
thickness and have received bnt little attention. 

Brown Coal .—The principal deposits of brown coal in New Zealand 
belong to the cretaceo-tertiary formation, and, as pointed out by Dr. Hector 
(Oeol. Rep., 1878-79, p. 7), they are always at the base of the marine por¬ 
tion of the series in every locality where they occur. They always rest 
upon the basement rock of the district, marking a great unconformity and 
a long-persistent land area at this period. 

Thus they are overlaid by the Leda marls in the Waikato, the fucoidal 
greensands at Whangarei, and by the island sandstone in Otago and on 
the West Coast of the South Island. 

Thoy are the most widely-distributed class of coals, being largely repre¬ 
sented in Auckland, Canterbury, Otago, Southland, and Nelson. 

In Auckland the coal from the Waikato is of an inferior character. It 
does not stand the weather well, and has a high percentage of water. The 
average composition of those coals is— 


Fixed carbon. 47 08 

Hydro-oarbon.83*24 

Water.17*60 

Ash. 2*08 


100 00 

Two mines are at present being worked in these deposits, one, the 
Huntly Mine, having a seam from 6 feet to 40 feet thick, and 
the other, the Waikato Mine, a seam from 10 feet to 18 feet in 
thickness. Besides these, the Bridgewater Colliery, near the Miranda 
Redoubt, which is now dosed, was working a seam no less than 58 
feet thick. 

In Nelson there are a few seams of brown coal, none of which are at 
present being worked. Amongst these is a highly-inclined seam at Rich¬ 
mond near the town of Nelson, another at Karamea, and at Charleston, near 
Westport, a large seam of brown coal occurs over a considerable area of 
flat country, but is not worked since coal of better quality is near at 
hand. 

Taking an average of the analyses which have been made of these coals, 
their composition is as follows 



Fixed 

carbon. 

Hydro¬ 

carbon. 

Water. 

Alb. 

Richmond 

.. 48-82 

87-15 

9-04 

4-99 

JCnrtmft 

.. 88*90 

87-29 

16-86 

7*45 

Charleston 

.. 40-82 

88*16 

21-09 

4*9$ 
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In Westland no seams of brown coal have been worked, bat a few 
samples have been forwarded from the Grey Coal Beserve, which have the 
following average composition:— 

Fixed carbon.. .. 46*93 


Hydro-carbon .81*18 

Water.18*42 

Ash. 8*62 


100*00 

In Southland, mines have lately been opened in two seams of coal at 
the Nightcap Hill above Wairio, in which the composition of the coal is as 


follows:— 

Fixed carbon.47*81 

Hydro-carbon.21*04 

Water.29*24 

Ash. 1*91 


100 00 

and another thick seam is known at Orepuki, which will probably be 
worked as soon as railway communication has been established. It con¬ 


sists of— 

Fixed carbon.41*21 

Hydro-oarbon.89*09 

Water.11*14 

Ash. 8*66 


100*00 

In Canterbury, a valuable series of brown coals exists in the Malvern 
Hills, which have often been locally altered, in the vicinity of intrusive 
rooks of later origin, to various stages between brown coals and anthracites. 
Mines are at present being worked in the unaltered brown coals at Spring- 
field, Smithfield, Canterbury, Homebush, and Lees, in seams from 8 feet to 
7 feet 6 inches thick, in which the quality of the coal often varies a great 
deal even between the top and bottom of the same seam. As an instance 
of this I may quote the analyses of the top and bottom of the feet seam 
at Springfield, from which it will be seen that the upper part was a glance 
coal, whilo the lower had the composition of a very good pitch coal. 

Top of Beam. Bottom of Seam. 


Fixed carbon .. 

e e 

.. 

68*2 

47-9 

Hydro-oarbon •• 

• e 

o e 

28*6 

41*8 

Water .. 

■ e 

e • 

8*2 

6*8 

Ash .. 

e e 

• • 

10*0 

4*0 


100*0 


10(H) 
















Cox.— On the Mineralogy of New Zealand . 889 

The average of thirteen analyses of the true brown coals from this district 
give 


Fixed carbon .. 

.. 42*87 

Hydro-carbon.. 

.. 81*89 

Water. 

.. 20*40 

AjIi 

4*8-4 


100*00 


as their composition, the fixed carbon varying from 49 to 88 per cent., and 
the water from 18 to 24 per cent. The coal from the different mines does 
not vary a great deal in character, for good and inferior samples can be 
obtained from each. 

Bosidos that at the Malvern Hills, there are two seamB of brown coal, 
each 10 feet thick, at the Rakaia Gorgo, of which the average composition 


is— 

Fixed carbon.45*76 

Hydro-carbon.26*62 

Water.18*71 

Ash. 8*91 


100 00 

and at Mount Somers a seam 25 feet thick occurs, having a composition 


of— 

Fixed carbon.89*60 

Hydro carbon . 89 20 

Water 8-80 

Ash.12*40 


100*00 

In Otago there are brown coals of an inferior character near Oamarn; at 
the Green Island near Dunedin ; and several other localities in which small 
mines only have been opened to supply local demands. 

The Green Island Mines, of which thore are seven, are working 
seams of coal from 18 feet to 19 feet thick, and to a great extent 
supply Dunedin with household fuel. The coals have an average com* 


position of 

Fixed carbon.40*84 

Hydro*oarbon .86*57 

Water.18*67 

Ash . 8*92 


24 


100*00 
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At Oamaru the seams of coal are from 6 feet to 25 feet thick, but the out¬ 
put is very limited, tho four mines at work having only yielded 8,770 tons 
during the year 1881. Their average composition is— 


Fixed carbon .. .. •. .. 89*70 

Hydro-carbon .80*60 

Water ..17*18 

Ash. 7*46 


100*00 

Besides these coals there is an important basin of a better class of brown 
coals in the Clutha and Tokomairiro districts, as well as at Shag Point, in 
which several mines have been oponod. Of these tho Kaitangata Colliery 
is working a seam 80 feet thick; Eliott Vale, 20 feet; Beal McKay 25 feet; 
and Bruce 12 feet 6 inches. At Shag Point the Shag Point Mine is being 
worked in a seam 7 feet in thickness. The superiority of these coals ovor 
that from Green Island appoars to depend upon their having a solid com¬ 
pact roof instead of the loose running sands of the latter locality. Their 


average composition is— 





Fixed 

carbon. 

Hydro¬ 

carbon. 

Water. 

Afdi. 

Kaitangata •. •. 

44*17 

38*24 

15*42 

2*17 

Eliott Yale 

41*60 

85*81 

19*48 

8*61 

Beal McKay and Bruce .. 

41-29 

4019 

12*37 

6*15 

Shag Point 

48*15 

83-70 

16*57 

6*58 


Fitch Coals .—Tho distinguishing characteristic of those coals is that 
they do not desiccate on exposuro to the air to tho same extent as the brown 
coals, besides which they, as a rule, contain a less proportion of water in 
combination. They are chiefly mot with as seams which overlio tho bitu¬ 
minous coals of the west coast of the South Island, where however they 
have only been worked in the Keefton district and at West Wanganui. 
They are again met with at Mokau in Taranaki, and at Whangarei. Borne of 
the altered coals of the Malvern Hills, Canterbury, might also be classed 
with those coals, but since they represent various stages of change from 
brown coals to anthracites, it is best to group them together under tho title 
of glance coals. 

Tho pitch coals of the West Coast may be divided into those from West 
Wanganui, those from Inangahua, those from the Bullor, and those from 
the Grey districts, of which only the two first have been worked. The 
seams vary from 2 feet to 10 feet in thickness, and the composition is as 
follows:— 



Fixed 

carbon. 

Hydro¬ 

carbon. 

Water. 

A Mb. 

Buller 

.. 42 40 

86*60 

0*20 

11*80 

Greymouth 

.. 40*70 

45*01 

7*87 

6*83 

Beefton (Inangahua) 

.. 69*54 

80*98 

907 

•46 

West Wanganui •. 

.. 45*00 

88*90 

4*80 

11-80 
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At Mokau the coal seams vary from 2 foet to 6 feet in thiokness, and a 
trial of the ooal against Waikato showed it to be one-fourth bettor, 1£ tons 
of the Mokau coal doing as muoh as 2 tons of the best Waikato (Hector, 
Gool. Bep. 1870-80, p. 21). Tho composition of these coals is— ’ • 


Fixed oarbon .. 

.. 


62*10 

Hydro-oarbon 

.. 

.. 

.. 3100 

Water .. 

.. 

.. 

.. 11*20 

Ash .. 

•• 

•• 

.. 2*70 




100*00 


At Whangarei two mines are at present at work—viz., Kamo mine, in 
which there are two seams 4 feet to 4 J feet and 8 feet to 12 foot thick respec¬ 
tively; and the Wliau Wliau mine, in which the soam is from 5 feet to 9 foet 
thick; besides which outcrops of coal occur at Whareora 8 foot to 8 feet G 
inches thick; and at Hikurangi, ten miles from Whangarei, there are 
numerous outcrops of coal from 2 foet to fi foot thick. 

The averago composition of these coals from a number of analysos 


is:— 

Fixed Hydro- 

ouxbon. carbon Water. Adi, 

Kamo .. .. 48-83 88-60 8-98 8-69 

Whan Whan .. 47-50 41-45 7-69 8-46 

Whareora , .. 45-94 88-79 7.06 8-21 

Hikorangi .. 43-41 45-67 6 16 4-76 

making the average analysis of the cools from tho Whangarei Hold— 

Fixed oarbon.40*42 

Hydro-oarbon.41*13 

Water. 7*45 

Ash. 5*00 


100*00 

Anhtdbous Coals. 

Glance Coale. —These, which are brown coals, altered variously in the 
vicinity of certain dykes and fldes of dolerite, arc only met with as workable 
seams in the Malvern Hills coalfiold, whoro they occur as seams from 2 feet 
to 10 feet thiok. They occur in all stages of change from brown eools to 
anthracites, and some of them might, with propriety, be dassod under tho 
subdivision of pitch coals, but siuco thoy all belong to a series, I have 
thought it better to group all that have undergone any degree of change 
under the present head, those in which the percentage of wator is high 
being left with the brown eoals. Some of these with a high percentage of 
water however, exhibit signs of ohange, the percentage of fixed oarbon to 
hydro-carbon being large, as in the ease of the seams at tho Bakaia Gorge, 
already quoted. The following table of analyses shows how varied they are 
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in composition, and, as previously mentioned, the top and bottom of the 
same soam will frequently be quito different:— 



Fixed 
carbon. • 

Hydro- 

oarbon. 

Water. 

Adi. 

Springfield 

. 47*90 

41*80 

680 

4*00 

Brockley 

. 49*99 

35*22 

11*79 

2*80 

Springfield 

. 50-60 

38*80 

7*80 

2*80 

Ayers (thin seam) 

. 52*01 

8*69 

4*89 

39*41 

Brockley 

. 63-29 

8204 

12*65 

2*02 

Hill's mine 

. 53*80 

88*97 

9*98 

2*75 

Springfield 

. 66*60 

80*90 

4*20 

9*40 

Hill's mine 

. 69*39 

83*78 

8*89 

2*94 

Williamson’s .. 

. 61*90 

20*80 

•90 

10*40 

Kowliai .. 

. 61*10 

85*10 

1.60 

1*90 

Ayers (tliiok seam) 

. 62*21 

18*99 

6*20 

13*60 

Springfield 

. 63*20 

23*00 

8*20 

10*00 

Rakaia Gorge .. 

. 61*61 

21*27 

676 

7*40 

Acheron 

. 05 80 

5-38 

4*67 

24*25 

Kowbai.. 

. 06*10 

14-10 

2-20 

17*60 

Malvern Hills .. 

. 07*49 

17*89 

2*12 

12*50 

Hart’s mine 

. 0902 

14*92 

2*77 

12-69 

Malvern llills .. 

. 73*94 

10*60 

360 

5*86 

Kowhai,. ,, 

. 80*01 

10*95 

G*60 

2*54 

Malvern Hills .. 

. 8820 

12*10 

2*20 

2*60 

Acheron.. 

.. 88*91 

— 

8-17 

7*92 


Semibitvminous Coals .—The only coals of this class of which we know 
anything are those from the woll-known Kawakawa colliery at the Bay of 
Islands, the output from which for the year 1881 was 50,277 tons, or about 
$ of tho total quantity of coal raised in New Zealand during that year. 
The mine is worked in a seam which is from 4 feet to 15 feet thick, and the 
coal has an average composition of— 


Fixed carbon. 55*59 

llydro-carbon.88*10 

Water. 4*19 

Ash. 2*12 

100*00 


It varies a good deal in its physical characters, being sometimes exceedin g ly 
hard and at others quite Boft, but the composition is moderately constant. 
It is an excellent steam coal, and is largely used on tho ooasting steamers. 

The same class of coal also occurs at Preservation Inlet in Otago, where 
it is found in thin impure seams, having the following average compo¬ 
sition :— 

Fixed oarbon.01*87 

Hydro-carbon.98*06 


Water. 4-87 

Ash. 6*90 


100*00 
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Besides whioh there are numerous small seams, 10 inches thick and less, 
occurring in the jurassic strata in various localities, as the Hokanui Hills 
and Mataura, Southland; Waikawa, Otago; and the Waikato Hoads, Auck¬ 
land ; in fact wherever the formation occurs, but since they have never been 
found in seams whioh are of sufficient thickness to work remuneratively 
they do not merit any spocial attention. 

Bituminous Coals .—These coals are, so far as is at present known, 
exclusively confined to the west coast of tho South Island. At Colliugwood 
they occur as thin seams from 27 inchos to 82 inches in thickness; one 
mine being at present at work in this district. The averago composition of 
the coal from this locality is— 


Fixed carbon . . 

53*20 

Hydro-carbon. 

8818 

Water . . .. . 

200 

Ash 

G*47 


100 00 

At Westport seams of bituminous coal occur 

from 4 feet to 50 feet in 

thickness, and two mines are at prosont at work. 

The estimated quantity of 

coal in this hold, from accurate surveys, is 140,000,000 tons, which is pro¬ 
bably considerably below the mark. All tho coal is level, free, and generally 
at an elevation of from 1,000 to 8,000 feet above tho sea. The average 

composition of the coal is— 


Fixed oarbon . . 

f.BHl 

Hydro-carbon .. 

31*88 

Water . . 

3 08 

Afth 

1*23 


100*00 

There are also two small areas of highly-inclined, faulted coal, which is 

much crusliud, and too tender to bo marketable. 

It has the following coni- 

position: — 

Fixed carbon. 

75*05 

Hydro-carbon . 

21*29 

Water. 

1*40 

Ash. 

9*26 


100-00 

Two mines have been opened to work this 

coal, but both arc now 


abandoned. 

At Oreymonth another series of bituminous ooals has boon worked in 
whioh the percentage of fixed carbon is considerably less than in that from 
Westport. It is, however, an exceedingly valuable gas coal, and tho coke 
ma4e from it is as good as can bo procured. The Booms vary in thiokness 
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from 7 foot to 17 feet, those which have been worked hitherto being all 
12 feet thick or over. Two mines are at present at work here, but another 
which has been sold will, it is probable, bo shortly at work again, and a 
new company is being formed to open up another lease. The average com¬ 
position of those coals is as follows:— 


Fixed carbon.68*25 

Hydro-carbon .88*78 

Water. 1*48 

Ash. 6*54 

10000 


There is also a small deposit of coal at Kanieri in Westland, of which 


the composition is— 

Fixed carbon.47*50 

Hydro-carbon .. 30*17 

Water. 1*H7 

Ash.20-46 

100 00 


and outcrops are also known farther south near the Paringa River, but no 
work has been expended in opening them up. 

The question of the evaporative power of the different coals is now 
receiving the attention of the department, since it has been found that the 
number which theoretically represents the number of pounds of water which 
can be converted to Bteam, by the combustion of a pound of each coal, is 
only approximately true for the hydrous varieties, giving them a higher 
theoretical power than in practico they are found to possess. 

Bituminous Feat .—Chatham Islands. This mineral is described (Col. 
Mus. and Lab. Reports, iii., p. 11) as follows:— 

“ Colour, black; somewhat vesicular, otherwise very compact; lustre, 
rather dull generally, bright jot on margins of vesicles. Burns freely to a 
white ash with much dame; when once sot fire to, all the carbonaceous 
matter is consumed without re-ignition. Does not cake; powder of mineral 
brown; ash, alkaline; sulphuretted hydrogen cannot be detected in its smoke. 



Anofatia in its 
normal condition* 

Analyai* after 
exposure to air 
until ita weight 
la oonitant. 

Fixed carbon 

19*87 

20*41 

Hydro-carbon .. 

64*67 

66*48 

Water 

7*18 

4*61 

Aah 

8*88 

8*55 


100*00 

100*00 


Percentage of fixed carbon, deducting water and ash .. .. 28*51 

Percentage of hydro-carbon, deducting water and aah .. 70*49 


100*00 







Cox .—On the Mineralogy of New Zealand . 


875 


“ This mineral was first discovered by Mr. Traill, occurring in detached 
masses of irregular form and considerable size in the superficial gravels and 
peat deposits at most points along the low eastern shoro of the Chatham 
Islands. It appears to have no connection with the brown coal and lignite 
deposits which occur in the sarao island; nor could Mr. Traill discover any 
distinct bed or seam of this minoral. It is very interesting on account of 
its highly bituminous character, resembling that of the oil-shale found at 
Mongonui, Auckland.** 

A similar mineral is found on the Auckland Islands, and is mentioned 
by Dr. Hector (Trans. N.Z. Inst., vol. ii., p. 188). 

Bituminous Shale .—A mineral closely approximating to Torbanito is 
mentioned by Dr. Hector (First Coal Report, 180G, p. 44) as coming from 
Awatero, noar Mongonui, Auckland, it is very coherent, close-grained, 
hard and tough, almost elastic, docs not show the slightest indications of 
lamina or cleavage pianos, having a smooth serai-conchoidal fracture in 
every direction. Colour, dull black; perfectly homogonoous; powder, brown 
or chocolate colour ; sp.gr. 1*112 ; ignites with ease and bursts into flame, 
which is sustained for a long time and with groat vigour. Flame at first 
luminous and bright, but soon becomes long and smoky. During com¬ 
bustion small oil-bubbles are seen escaping. Heated to dull rod boat in 
closed crucible, 28 per cent, of light, non-coliorent, cellular and slightly 
lustrous coke remains, which burns readily in free access of air to a white ash. 


Analtsik. 

Volatile matter .. 76*20 

Carbon in ooko .. O'30 Relative percentage 

Hygroscopic wator .. 1*80 of 

Ash.i:i*70 Volatile matter .. 88*9.) 

Sulphur .. .. traces Fixod carbon.. .. 11*01 


100 00 100*00 
Carbonaceous Shale .—A minoral having tho composition of— 

Fixed carbon.14*96 

Hydro-carbon.89*39 


Water. 874 

Ash.88*91 


100*00 

ooours at Orepuki, Southland, and is roportod on (Col. Mus. and Lab. 
Reports, xi., p. 11), and another from Blueskin Bay, Otago, is also men¬ 
tioned (Ool. Mus. and Lab. Reports, xiii., p. 21), which is oomposed of— 


Fixed carbon.18*81 

Hydro-o&rbon.99*78 

Water.10 76 

Ash.46*06 


100*00 
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Those are only hydrous shales containing a certain percentage of carbona¬ 
ceous matter, and ore not of any use for the distillation of oil. 

Carltonaceous Mineral , Whangaroi.—This is described by Captain Hutton 
(Trans. N.Z. Inst., vol. iii., p. 260) as follows;—“Colour black, with 
shining resinous lustre; streak and powder, black; vory brittle, but does 
not dirty the fingers. H. about 2. In tho flame of a spirit lamp it bums 
to a white ash without altering its shape, and without giving off any odour 
or smoke, but it will not bum if taken out of the flame. It appears to be 
nearly pure carbon without any admixture of bitumen. Dr. Hector gives 
the following composition for this mineral:— 


Fixed carbon. . 34-20 

Hydro-carbon.17*00 

Water.82.20 

Ash .16-60 


100 00 

from which it appears to be a non-caking lignite approaching jot, burning 
with difficulty, giving but little flame, and a white ash. 

Elatcrite (Elastic Bitumen), ClI*.—The occurrence of this mineral on 
the coast of the North Island is mentioned by Dr. Hector (Jurors' Bop. N.Z. 
Ex., 1866, p. 426) as easily impressed by the nail, and perfectly free from 
any impuritios. Prof. Livorsidge (Trans. N.Z. Inst., vol. x., p. 491) again 
mentions its occurrence at Poverty Bay, the following being his description 
of the specimen :—“ Tho exterior surface is of a brown colour, within it is 
black, bums with a luminous smoky flame, emitting a bituminous odour; 
leavos a small quantity of white ash; breaks with conohoidal fracture; vory 
brittle; possesses bituminous odour." 

It has only np to the present timo been found as pieces on the East 
Coast of the North Island, and on the Island of Kawau, and may possibly 
not be a natural product, but lost from some ship. 

Petroleum *—Tho first mention of this mineral oil is by Dr. Hector (Gool. 
Bep., 1866-67, p. 4), whore he describes its mode of occurrence at Tara¬ 
naki, and he has also (Geol. Bep., 1878-74, p. xviii.) given a description of 
tho oil-springs at Poverty Bay. 

Mr. Bkey has, in a paper on the mineral oils of New Zealand (Trans. 
N.Z. Inst., vol. vi., p. 268), given a very good description of their physical 
characters. 

1. Sugar Loaves , Taranaki .—A very remarkable oil having sp. gr. *900 
to *964 at 60° Fahr., dirty green colour by reflected light; opaque, except in 
thin films, when it has a deep red colour by transmitted light. At 60° 
Fahr. is quite liquid, and though at lower temperature it has considerable 
consistency, yet when reduced to 6° Fahr. it does not become solid* Has 
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a mawkish bat not unpleasant odour, being very different in this respect 
from most rock oils, and is especially free from all traces of sulphuretted 
hydrogon. Minuto flakos of a white substance float in the oil, and are 
gradually deposited when it is allowed to remain quiet at a low tempera¬ 
ture, nearly tho whole of this solid substance becoming dissolved when tho 
oil is gently hoated. Boils at 840° Fahr., and does not appear to evaporate 
at ordinary temperatures. Vapour inflames at 200° Fahr.; does not con¬ 
tain paraffin. Very valuable as a lubricant on account of its low freezing 
and high volatilizing points. 

2. Poverty Pay. —A truo paraffin oil. Opalescent and thickly inter¬ 
spersed with minute flaky particles of a white colour; by warming the oil 
gently these particlos subsido, and the oil manifests the following cha¬ 
racters : translucent in masses of considorablo thicknoss; colour, red by 
transmitted and blackish-groon by reflected light; flows readily and gives 
off tho usual odour of crude petroleum. Its boiling-point at 80 ins. baro¬ 
metric pressure varies from 288° to 281° Fahr. The temperature at which 
the vapour inflames is from 280° to 288* Fahr., and sp. gr. from *864 to 
•871 at 00° Fahr. Passes into a jelly-like mass at 50° Fahr., owing to the 
quantity of paraffin dissolved in tho oil. 

8. Manulahi , Wautpu River .—Is the lightest natural mineral oil known 
in the colony. Colour, pale brown ; nearly or quite transparent; does not 
manifest a green-black colour by reflected light; flows with great freedom; 
has the odour of kerosone; sp. gr. ’8294 at 60° Fahr.; burns well in a 
kerosene lamp for some time. Coutains only traces of paraffin, and doos not 
acquire any increased consistency when tho temperature is lowered to 8° Fahr. 

For details concerning the constitution of theso oils I must rofor the 
reader to tho paper above cited, and also to another by the same author 
(Trans. N.Z. InBt., vol. xi., p. 469). 

Doppleritc.— A mineral greaso resembling dopplorito was collected by 
Dr. Heotor from Waiapu in 1872, and daring 1860 a specimen of the same 
mineral was forwarded to the Colonial Laboratory for examination on the 
supposition that it was ozokerite or native paraffin. 

This substance is of a soft greasy nature, brownish-yellow colour, and 
possesses a strong odour of paraffin. It burns readily with a smoky flame, 
leaving a large quantity of ash, and oonsists, according to Mr. Skey (Trans. 
N.Z. Inst., vol. xiv., p. 898) of 8*1 per oent. oils; 9*8 per cent, paraffin ; 
26*9 per eent. earthy matter; 11*8 per cent, water; and 49*4 por cent, 
oxygenated hydro-carbons. 

OMokeritot CH.—This mineral iB mentioned by Dr. Hector (Jurors* Rep. 
N.Z. Ex., 1865, pp. 267, 488) as occurring in the brown coals of Dunstan, 
Otago. We have, unfortunately, no speoimen of this. 
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Amhritf (Retinite).—Dr. v. Hochstetter is the first to mention the occur¬ 
rence of this mineral in Now Zoaland (New Zealand, 1868; Eng. ed., p. 
79). He describes it as follows:—“Fossil resin imboddod in the coal, 
somotimes in pieces from the size of a fist to that of a man's head, but 
usually only in smaller groups. It is transparent, very brittle, and has a 
oonchoidal and quite glossy fracture. Colour changes from a bright yellow 
to dark brown ; is easily ignited, much more so than the kauri gum; burns 
with a steady fast sooting flame, and developes a bituminous rather than 
aromatic smell. Mr. Richard Maly found as a mean of three chemioal 


analyses of this fossil resin- 
Carbon 

76-63 

Computed 

.. 76-66 

Hydrogen .. 

10-68 

♦» • • 

.. 10-88 

Oxygen < • 

— 

n • • 

.. 12-78 

Ash. 

•19 

»» • • 

•19 


10000 

yclding the formula 0* H“ O 4 . It shows great indifference to solvents; 
by friction it becomes electric; H. 2, sp. gr. 1*084 at 12° R. It is suffi¬ 
ciently characterized to deserve a special name, but it comes so near to 
real amber in composition that it deserves the name of Ambrite.” 

Dr. Hector also montions its occurrence (Jurors’ Rep. N.Z. Ex., 1866, 
p. 426) under the name of Retinite, in the brown coals of Hyde, Caversliam, 
Tuapeka, Waitahuna, and Dunstau; and Professor Liversidge (Trans. N.Z. 
Inst., vol. x., p. 490) again describes samples from Dunstan and the Bay of 
Islands. It is of common occurrence in the brown coals of New Zealand 
wherever they occur, being somotimes in moderatoly large blooks, and at 
others as dispersed grains. 

MeUite, ^4 M* + 18 H.—A specimen of this mineral was first collected 
by Captain Hutton from the Thames in 1870, and the specimen is described 
(Col. Mus. & Lab. Reps., vi., p. 15) as a resinous looking substance, with a 
splintery fracture. Another specimen was collected by Dr. Hector in 1876 
from a cave in Bligh Sound, and is mentioned in the Twelfth Laboratory 
Report under the number 1915. There is no description and none of the 
mineral remains. 

NoM-l^BTALLlO MlNBBALS.—ClaSS III. 

SuLPHUB AND SkLBNIUM. 

Sulphur , S.—Considerable quantities of this valuable mineral oocur on 
‘White Island, where it is deposited from numerous geysers and an enormous 
boiling spring near the centre of the island (Hector, Jurors’ Rep. N.Z. Ex., 
1865, pp. 84,425), and it occurs in smaller quantities on various other 
islands in the Bay of Plenty. It is also deposited from fumaroles at the 
Rotomahana hot lakeB and Taupo, and in several other localities where hot 
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springs occur (Hoohstetter, New Zealand, 1868, Eng. ed., p. 401). It is 
found again as an efflorescence) on the sulphur sands of lower cretaceous 
age at Waipara (Haast, Geol. Hop., 1870-71, p. 11), and at various other 
localities; and the late Mr. E. H. Davis mentions its occurrence (Qeol. 
Rep., 1870-71, p. 181) in Doran’s No. 2 Reef, at Wangapeka. Analyses of 
samples from White Island have given the following results :— 




Liversidge. 



Cox. 


Sulphur .. 

99*614 

99*fi54 

98-888 

99*9 

941 

62-5 

Foreign matter .. 

•386 

•446 

1112 

•1 

5-9 

87-6 


100 000 

100 000 

100-000 

100*0 

1000 

100*0 


They vary in physical characters from a massive rich sulphur yollow 
mineral to a loose friable variety with a pale-greenish tinge and some very 
beautiful, although small, crystals also occur. These are of a pale-greenish 
colour, and consist chiefly of sharp acicular rhombic prisms; but some very 
unusual combinations also occur which have boon described by the late Mr. 
E. H. Dnvis (Trans. N.Z. Inst., vol. iii., p. 284). They are frequently 
associated with crystals of selenite. 

Selenium , Be.—Prof. Liversidge (Trans. N.Z. Inst., vol. x., p. 491) states 
that he obtained traces of selenium in the massive yellow variety of sulphur 
from White Island. 

Non-Metallic Minerals. —Class IV. 

... ( Salts of ammonia, potash, soda, borcta, strontia, lime, 

Haloids and Salts. J 

( magnesia, alumina, yttna, and cena. 

Salts of Soda. 

Glauhei' Salts , Na S + 10 H.—A specimen of this mineral was for¬ 
warded for determination by Mr. W. II. Beetham in 1874. The locality of 
its occurrence is Brancopoth, Whareama, Wellington. 

Salts of Baryta. 

Barytes , Ba S.—This mineral was collected by Dr. Hector from Akiteo 
in 1867, and Mr. Skey mentions its occurrence (Qeol. Rep. 1870-71, p. 85) 
in the auriferous reefs of the Thamos. Mr. McKay collected a specimen 
from Paonui Point, near Napier, in 1874, and specimens have also been 
received from Te Arai Point, Auckland, and from near East Oape. The 
following epeoimens are at present in the collection of the Colonial Mu¬ 
seum :— 

1. Crystals of Barytes .—Crown Prinoess Claim, Thames. Of a pure 
white colour, the largest crystal being about half an inch long. They are 
of a tabular form, consisting of the prism oo P; the braohypinacoid qdPoo 
and the basal pinacoid OP, but in sotne forms the braohypinacoid is re¬ 
placed by small faoes of the brachydome $oo. 
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2. Crysutls of Barytes . — Tliamos. A very interesting specimen, con¬ 
sisting of an encmstation of small white transparent crystals, the largest 
being about i inch across. These crystals are all tabular, and consist of 
the prism ooP (a), the macropinacoid odP» (/>), the brachypinaooid 
odPqo , and the basal pinacoid OP (</), thus forming octagonal plates. In 
some crystals the macro- and brachypinacoids aro developed to the extinc¬ 
tion of the planes of the prism, whon four-sides tabular plates aro formed, 
and in others again the macrodome $ Foo ( e ) and the brachydome Pod (/) 
either bevel the edges of the macro- and brachypinacoid or completely ex¬ 
tinguish them, giving rise to the following crystals :— 





8 . Barytes with Quartz. —Opotiki. A massive variety of a yellowish 
colour cementing irregular piocos of quartz. This specimen was presented 
to the museum by the late Rev. Richard Taylor. 

4. Radiating Barytes. —Waikouaiti. A specimen presented to the 
museum by the lion. W. 13. D. Mantell, M.L.C. 

Witherite, Ba C. —The occurrence of this mineral in some of the mines 
at the Thames is mentioned by Mr. Skey (Geol. Hop., 1870-71, p, 86 ), but 
we have not, unfortunately, any specimen in the museum collection. 

Salts op Lime. 

Calcite , 6 a 6.—This mineral is so widely distributed in New Zealand in 
various forms that it is unnecessary to refer to every instance of its occur¬ 
rence which has been mentioned. 

Crystallized Calcite. —Dr. Hootor mentions its occurrence in the tertiary 
rocks of Otago (Jurors’ Rop. N.Z. Ex., 1866, p. 8 ), as Dogtooth Spar in 
limestone at Moeraki, and as Iceland Spar in limestone, marble, etc. 
(Jurors' Rop. N.Z. Ex., 1865, p. 487); and Dr. v. Haast (Jurors' Rep. N.Z. 
Ex., 1865, p. 256) mentions it in cavities of the volcanic rocks of Canter¬ 
bury. Professor Livorsidge also (Trans. N.Z. Inst., vol. x., p. 491) men¬ 
tions 16 different specimens of calcite from Dunedin, which are all crystal¬ 
lised as rhombohedrons or combinations of the rhombohedron and scaleno- 
hedron. In the Colonial Musoum we have the following specimens:— 

Cakite icith Vyrites 9 Thames.—A massive crystalline variety with rhom- 
bohedral cleavage and small rhombohedral crystals in oavity. Colour, 
white. 

Calcite with Natrolite , Dunedin.—Small rhombohebral crystals R, and 
also acute rhombohedrons in cavity in basaltic rock. Colour, pure white 
and transparent, to dirty grey. 
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Calcite, —Thames. The terminal end of a largo scalenohedron on which 
an incrustation of small rhombohedral crystals has formed. 

Calcite with Aragonite .—Seacliff, near Waikouaiti. A number of small 
obtuse rhombohedrons built up, ono on the other, giving the whole crystal 
the appearance of a hexagonal prism with serrated edgos, and with terminal 
rhombohedral pianos. It is in a cavity in basalt. 

Calcite .—Seacliff. A similar specimen to tho last, but less perfect. 

Calcite ,— Cape Eodney. A block of white rhombohedral crystals of 
large sizo. 

Smoky Calcite ,— Cape Rodney. A slab of beautiful rhombohedral 
crystals of calcite of a smoky colour. 

Calcite (Dogtooth Spar).—Tararu Crook, Thames. A large slab of 
breccia with acute rhombohedral crystals of a pale yollow colour on the 
face. 

Massive Crystalline Calcite .— In this form calcite is of common occur¬ 
rence as voins traversing many different sorts of rocks. It notably occurs 
in the slate of the Tokatea Range at Coromandel, and in the mines of the 
Thames, whore, owing to its decomposition in contact With acids, the car¬ 
bonic acid gas is formed which is found in such large quantities at the lower 
levels of the mines, sometimes rendering futile all attempts at ventilation. 
It is also frequently met with as large veins in the Maitai limestono of lower 
carboniferous age both in Nelson and Otago, and again associated with tho 
crystalline marbles of the West Coast and Collingwood. It has also been 
found, under most interesting circumstances, in some of the granites of the 
West Coast Bounds, whoro it occurs as large rhombohedral masses entering 
into the composition of the rock as an accessory mineral. 

Marble ,—Some very fine deposits of marble ooour in New Zealand, in 
Caswell and Milford Sounds on tho West Coast, as mentioned by Dr. 
Ileotor (Report of Explorations of West Coast of Otago, 44 Provincial 
Gazette” and Jurors’ Rep. N.Z. Ex., 1865, p. 8), and in the former 
locality a quarry has beon opened out by a newly-formed company* The 
better varieties are of a pure white colour and saocharine texture; they are 
reported by Mr. McKay to occur moderately freo from joints, and to be 
obtainable in large blocks (Gool. Rop., 1880-81, p. 115). There is also 
a coarser crystalline variety, as well as a black-veined marble, which occurs 
in considerable quantities. Marblo of good quality again occurs at Colling- 
wood and on the Riwakn Range between Takaka and Motuoka, and 
a crystalline limestone, frequently called marble, is also found associated 
with the lower carboniferous rooks, and is met with in Nelson; the 
Blue Mountains, near Palmerston,■ Otago; and in the Clcnt Hills, 
Canterbury. 
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Madrepore Limestone, —At Beefton a limestone occurs, chiefly composed 
of large madrepore corals, which if cut and polished would afford a most 
beautiful ornamental stone. 

IAthographic Limestone, —A stone suitable for most classes of lithographic 
work has been found in considerable quantities at the Abbey Books, West- 
land, and again at Amuri Bluff; but at the latter locality it is too much 
traversed by joints to be of any value. 

Chalk, —Dr. Hector mentions (Trans. N.Z. Inst., vol. ii., p. 178) the 
occurrence of chalk with flints on Campbell Island, and during 1880 a 
deposit of chalk, not less than 100 feet thick, was discovered at West 
Oxford, Canterbury, of which Dr. Hector says (Oeol. Itep., 1879-80, p. xviii.): 
“ The samples of chalk obtained have more perfectly the mineral character 
and texture of English chalk than Any previously discovered in New Zea¬ 
land/ The rock is pure white, fine-grained, and soft enough to be used for 
the manufacture of crayons. 

“ Its composition as determined by analysis is as follows:— 


Calcic carbonate .82*26 

Magnesio carbonate. 1*84 

Ferric oxide.traoes 

Silica.15*09 

Water.. ., 0*21 


100*00 ” 

Stalactites and Stalagmites occur in all the many limestone oaves of New 
Zealand, some of them being of great size and beauty. Of these the oaves 
at Whangarei, Waipu, Collingwood, and Mount Somers are well known for 
the variety in form and size in which these deposits of lime occur. 

Travertine .—Dr. v. Haast mentions (Jurors' Bep. N.Z. Ex., 1805, 
p. 256) a deposit of travertine from calcareous waters at the Weka Pass, 
and it occurs on a small scale in many localities, but no large deposits are 
known.* 

Limestone occurs very widely distributed throughout New Zealand in all 
degrees of purity and texture from a marl with 4 or 5 per cent, of carbonate 
of lime to a limestone which is nearly pure. Hydraulio varieties also exist, 
and at Mahurangi a deposit of this sort has been worked for some time 
past. 

Aragonite , Ga 0, is by no means of so common occurrence as caloite, but 
has still been found in a few localities. Dr. Hector mentions it (Jurors’ 
Bep. N.Z. Ex., 1865, p. 266) in cavities in basaltic rocks at Dunedin, and 

• ▲ remarkable deposit of this mineral occurs on the Alfred River, a branch of the 
Manila River, In terraces which are in the aggregate about 400 feet in height. They are 
chiefly composed of moss which has been petrified by the calcareous waters, and are now 
partially clothed by a fresh growth of this moss. 
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Dr. v. Haaet (Jurors' Hep. N.Z. Ex., 1805, p, 250) states that it oecurs 
lining fissures and cavitios in the volcanic rocks of Banks Peninsula. In 
1860, Capt. Hutton collected specimens from the Eldorado olaim, Thames ; 
in 1870 a specimen with calcito was forwarded from Oomaru by Mr. Traill; 
in 1875 Mr. McKay collected specimens from Whangaroa North, and in 
1877 another from Waitaki. Prof. Livorsidge (Trans. N.Z. Inst., vol. x. t 
p. 498) describes four specimens from Dunedin, three of these being in 
amygdaloidol cavities, associated with calcite, and corresponding with the 
specimen I collected from Seocliff (mentioned under calcite, p. 881); the 
fourth being rosottes of pale yellow-coloured prisms. The acicular crystals 
of carbonate of lirno mentioned by Dr. Hector (Handbook of N.Z., Mel¬ 
bourne Exhibition, 1880, p. 108) as dopositod from a hot spring at Waipiro 
are also probably aragonito. The specimens in tho Colonial Musoum are:— 

1. Crystals of Aragonite. —Eldorado Claim, Thames. A pure white 
transparent variety in prismatic crystals, consisting of the prism odP, the 
bracliypinacoid ooPoo , and the brachydome Poo . 

2. Crystals of Aragonite. —Quartz hills, Collingwood. Those include a 
large collection which I made during tho Bummor of 1880, Borne of the 
groups of crystals being of exceeding boauty. They occur undor somewhat 
unusual circumstances, having orystallized in small recesses about a foot 
deep in an isolated patch of limestone which occurs there. They consist 
chiefly of rhombic prisms, maoled along a face of ooP. They sometimes 
assume a more or Iobs radiato form, but far moro frequently interlace, 
forming a most beautiful network of fine acicular crystals. In some oases 
again they occur as little tufts of croam-ooloured crystals about half an 
inch in diameter, and again as small bunches of acicular crystals, which 
aro frequently terminated by very small stalactites. They aro generally of 
a pale oream colour, but in some oases are brown, owing to the presence of 
ferric oxide. 

Gypsum (Selenite), 6 a B + 2 H.—This mineral occurs in several loca¬ 
lities in New Zealand, eitlior in groups of crystals associated with sulphur, 
as on Whito Island, where it also occurs in a massive form with sulphur 
disseminated through it; or as nests of orystals in clay or marl, as at 
Moeraki and Waihao. The first mention of it in New Zealand is by Dr. 
Heotor (Jurors' Bep. N.Z. Ex., 1865, pp. 85, 266, 422, and 487), who 
states that it is found crystallized in clay at Moeraki, and also in lenticular 
masses at the same locality. It is again mentioned by Dr. v. Haast 
(Jurors’ Bep. N.Z. Ex., 1865, p. 256) occurring as orystals on the surfaoe 
of tertiary shales at Tenawai. Dr. Hector also mentions the occurrence of 
gypsum (Trans. N.Z. List., vol. ii., p. 807) in the auriferous rocks of the 
Themes (Trans. N.Z. Inst., vol. iii., p. 278), at White Island (Geol. Bep., 
1878-74, pp. xii. and xviii.) in the sulphur sands of Aznuri Bluff and the 
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black shales of the Awanni series at Poverty Bay; Mr. Skey (Geol. Bep., 
1870-71, p. 88) mentions its occurrence at the Thames; Dr. v. Haast 
(Gool. Bop., 1878-74, p. 18) as crystals in dark greyish sands at Lake 
Heron; and Mr. McKay (Geol. Bep., 1880-81), at Waihao Biver, Canterbury. 

Professor Liversidge (Trans. N.Z. Inst., vol. x,, p. 498) has described 
somo rongh crystals from Moeraki and Awamoko, and thin, columnar, 
opaque white crystals, sometimes interlacing and somewhat fibrous, from 
White Island, as well as a white opaque mammillated encrusting mass from 
a cave at Mr. Nicholas’, Lake Wakatipu. 

Besides these, specimens have been forwarded for identification from 
the Malvorn Hills by Mr. H. H. de Bourbel, from the Kaitoki Banges, New 
Plymouth, by Mr. Bobert Hughes, and tho Thames by Mr. McDonald. 
The specimens in the Colonial Musoum are chiefly from White Island 
(from which locality a very beautiful collection has boon mode by Dr. 
Hector), and £rom*Waihfto, Canterbury. 

Dr. Hector has described thoso from White Island as follows (Trans. 
N.Z. Inst., vol. iii., p. 284):—“ The specimens obtained from the edge of 
the lake ore chiefly masses of sulphate of limo, sometimes in the form of 
massive gypsum, but more frequently crystallized in the form of oblique 
prisms of selenite. The faces of these crystals are frequently coated with 
crystalline films of pure sulphur.” 

The specimens from Waihao are transparent crystals of selenite roughly 
crystallized and imbedded in clay-shale. 

They occur chiefly as crystals, consisting of the prism ooP., the olino- 
pinaooid ooP c oo , and the hemipyramid -P ; and they are frequently macled, 
along a face parallel to the orthodiagonal, to form rough arrow-head 
orystals, sometimes of considerable size. They are sometimes arranged in 
stellate groups. 

A specimen has also been collected from Tohatapu, in the Otamatea 
arm of Kaipara Harbour, where it occurs as opaque white plates imbedded 
in a sandy marl* 

Apatite , 8 (5a 8 F + Ga (Cl, F).—This mineral is mentioned by B. 
Daintree, Esq., F.G.S. (Trans. N.Z. Inst., vol. vii., p. 459), as slender 
acicular crystals occurring in dolerite from tho Hororata district, and as 
long priBms in dolerite from the Aoheron section. 

Salts of Maonesu. 

Magnesite, Mg C.—A soft, white, earthy variety of this mineral is in the 
collection of the geological survey from Botorua, and a nearly pure, white, 
massive form has also been collected by Mr. S. P. Smith from the Chatham 
Islands. In 18781 collected a crystallized specimen from Oollingwood, in 
which the rhombohedral cleavage is very perfect, colour white, lustre pearly. 
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Dolomite , Ca 0 + Mg C.—Dr. v. Haast mentions the oocurrenco of this 
mineral at the Malvern Hills (Jurors* Rep. N.Z. Ex., 1865, p. 256) inter- 
stratified with augitic greenstone, and it was collected by Dr. Hector in 
1872 from Collingwood. 

Vearhpar .— A specimen of this mineral was collected by Dr. Hector m 
1878, from the Big Pump Shaft at the Thainou. 

Epeom-saU, Mg S + 7 11.—Dr. Hector mentions the occurrence of this 
mineral on Murison’s station in Otago (Jurors’ Rep. N.Z. Ex., 1805, p. 488). 

Halts of Alumina. 

Taranakite .—This mineral, whicli is a doublo hydrous phosphato of 
alumina and potash, part of the alumina being replaced by ferric oxide, was 
first discovered by H. Richmond, Esq., at tho Sugar Loaves, Taranaki, 
where it occurs as thin seams which occupy fissures in tho traohytic rocks. 
It is described by Dr. Hector (Juror’s Rep. N.Z. Ex., 1805, p. 423) as of 
a yellowish-white colour; amorphous and soft; readily fusible before the 
blowpipe, and in other respects resembling wavellito. It has the following 
composition:— 


Phosphoric ucid 

.. 


35*05 

Alumina 



21*13 

Ferrous oxide.. 



4*16 

Lime .. 



•53 

Potash 



4*20 

Soda .. 



traces 

Chlorine 



*46 

Sulphuric acid 



traces 

Insoluble in acid (silica) 


•80 

Watei driven off at 212° 

ir.-4G} 

33*06 

»» ii 

red heat 

17-00 J 

100*00 


and has a slight acid reaction. 

Wavellite , Jy* P* -f 12 H.—Occurs as thin seams of a dark, yellowish- 
brown colour, hard, translucent, and infusible, traversing the taranakite in 
various directions, and is mentioned by Dr. Hector (Jurors’ Rep. N.Z. Ex. 
1805, p. 424). 

Alunogene t ^ &• + 18 tl, is mentioned by Dr. Heotor (Jurors’ Rep. 
N.Z. Ex., 1865, p. 488) as occurring in some of the brown coals. In 1867 
a specimen was forwarded from Tuapeka by Dr. Halley, whioh proved to be 
nearly pure sulphate of alumina. It was colourless and well crystallized 
and completely soluble in water. The following analysis Bhows that its 
composition is— 

Sulphate of alumina, with traces of sulphate of lime.. 55*60 


Sulphate of lime. 1*01 

„ magnesia. 2*99 

Alkaline sulphates. 8*00 

Water .87*40 


95 


100*00 
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In 1868 a specimen, also consisting chiefly of sulphate of alumina, was 
forwarded for identification by Mr. G. Richardson from Ranoowers Island, 
Manawatn. 

Alum , R 6 + (A^ ¥e) 8" + 24 H.—The first mention of the occur¬ 
rence of this mineral in New Zealand is by Dr. v. Hochstetter (New Zea¬ 
land, 1868, Eng. ed., p. 408), who states that on Puai Island, in tlio 
Rotomahana Lake, he found films of fibrous alum under cakes of siliceous 
deposit. 

Dr. Hoctor mentions its occurrence as a product of decomposition of 
pyritous shale at Waikouaiti (Jurors’ Rep. N.Z. Ex., 1865, p. 86), and 
(p. 421) ho states that aluminous shale is general^ associated with the 
brown coal formation. An analysis of some shale that had undergone 
natural decomposition, and was covered with an efflorescence of alum, 


gave— 

Sulphate of alumina.1X 80 

„ „ protoxide of iron •. 6*27 

„ „ Besquioxide of iron .. traces 

„ „ lime . 1*81 

„ „ soda and potash .. 14-00 

Chlorides .traces 

Insoluble in water.88-80 

Water and loss .88-72 


100 00 

the insoluble matter being principally angular fragments of schist. He also 
mentions (Jurors* Rep. N.Z. Ex., 1865, p. 488) the occurrence of potash 
alum in shale at Tokomairiro, and the Auckland Local Committee exhibited 
specimens of alum from Rotomahana. 

In 1866 Mr. T. R. Haoket collected some magnesian alum from D’Urvillo 
Island, where it is found as delicate aoieular crystals, of a pure white colour, 
grouped in large botryoidal masses, the exterior surfaces of which are of a 
yellowish colour from the presence of basic sulphate of iron. It has a sour 
and slightly astringent taste, is very soluble in water and intumesees on the 
application of a gentle heat. In the blowpipe flame after desiccation it is 
infusible; displays considerable incandescence and yields the reaction of 


soda. Its composition is— 

Alumina .10*40 

Ferrie oxide. 1-11 

Lime. -50 

Magnesia. 8*46 

8oda ,. -41 

Sulphuric add .87*40 

Hydrochloric add .. ., traces 

Water.42-72 

Insoluble in water. 9-00 


400*00 
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Non-Metallio Minebalb.—G lass V. 

Earths (Silica and Alumina ). 

SlltlOA. 

Quartz, Si.—Tho distribution of this mineral in New Zealand in one 
form or the other is general. 

Rock Crystal .—The purest form of quartz is represented in the collection 
of the Colonial Museum by a clear pellucid specimen from Tamata, and 
some beautiful little crystals from Kereru, Napier, which wero forwarded on 
the supposition that they were diamonds. These small rock crystals occur 
in many localities in the North Island, being derived from the rhyolitic 
rooks, which occupy a considerable area in the Taupo district; and they 
ore again fonnd in Canterbury, wliero they enter into the composition of 
the quartz porphyries of Mt. Sornors and tho Cleat Hills; they havo 
frequently boon forwarded for examination from time to timo on tho sup¬ 
position that they wore diamonds. Some very beautiful specimens of rock 
crystal were collected from tho Cromwell Company’s Mine last yoar by Mr. 
McKay, the crystals being sometimes three-quarters of an inch long and a 
sixteenth of an inch in diamotor, the ends being somotimos pyramidal, 
sometimes homikedral, and sometimes tetrahodral; they frequently inter¬ 
penetrate ono another, and two groups of crystals interponctruto and pass 
through very flat and porfoctly crystallized rhombohedrons of calcito. 
Some fine specimens from Milford Sound are also in the collection. 

Amethyst Quartz .—Some very fine spocimons from tho Rakaia Gorge, 
Canterbury, ore in tho collection of tho Colonial Museum, and Dr. v. Hoast 
mentions its occurrence in amygdaloidal trap (Jurors’ Kep. N.Z. Ex., 1805, 
p. 256) and in the melapbyres of Canterbury (Geol. Rep. 1878-74, p. 9). 

Milky Quartz .—Dr. v. Haast (Jurors’ Rep. N.Z. Ex., 1805, p. 256) 
mentions it in the granites of the Wost Coast, and it is of oommon occur¬ 
rence throughout New Zealand. 

Prase is mentioned by Dr. v. Haast (Jurors’ Rep. N.Z. Ex., 1865, p. 
256) as small deposits in quartzoso porpliyritio trachytes at tho Gawler 
Downs. 

Jasper .—There is in the collection of the Colonial Museum a specimen 
from Tinker’s Gully, Thames, which is red but gritty, one from Hongikuri, 
Auckland, also red but gritty, and another from Mahurangi, which is red, 
with opaline and brown patches. Besides these Dr. Hector has mentioned 
its occurrence at the Snares (Trans. N.Z. Inst., vol. ii., p. 177), in the 
voloanio rocks of Moeraki and Otepopo, and the porphyritic rooks of 
Dunedin Harbour (Jurors’ Rep, N.Z. Ex., 1865, pp. 266 and 487), and at 
Coromandel and Whaugaparawa (Jurors Rep. N.Z. Ex., 1865, p. 258); it 
is mentioned by Dr. v. Haast from the Malvern Hills (Jurors’ Rep. N.Z. 
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Ex., 1865, p. 256), and as porcelain jasper from Petrifying Gully, Mount 
Somers (Geol. Rep., 1878-74, pp. 9, 10); by Dr. v. Hochstetter in the tuffs 
and conglomerates of Coromandel (New Zealand, 1868, Eng. ed., p. 66); 
by Mr. J. C. Crawford, at Ruamahunga (Trans. N.Z. Inst., vol. ii., p. 845), 
and by Prof. Liversidge at Clutba, and as green jasper at Moeraki (Trans. 
N.Z. Inst., vol. x., p. 496). He describes the specimen from Moeraki as 
follows:—“ Variegated with reddish brown streaks; a little chalcedony on 
one surface. The green colour is mainly due to the presence of protoxide 
of iron ; there is also manganeso present in small quantity. On heating in 
a closed tube it decrepitates slightly, blackens and gives off water having an 
alkaline roaction; there is a slight cmpyreumatic odour evolved.'* Mr. 
Buchanan has also mentioned the occurrence of green jasper at the Awatere 
River (Geol. Rep., 1806-67, p. 85), and Captain llutton alludes to it near 
Hongiknri on the Capo Colville Peninsula, where rouudod blocks of dioritc 
are encased with a coating of red jasper (Geol. Rep., 1867, p. 8). 

Lydian Stone. —A specimen of grey flinty slate from Whangarei is in 
the collection of the Colonial Museum, and lydian stone is also mentioned by 
Dr. v. Haast, at the Malvum Hills. (Jurors' Rep. N.Z. Ex., 1865* p. 266.) 

Chert and Quartzite are of very frequont occurrence in our metamorphic 
rocks and Silurian beds ; they occur as thick beds in the Lower Devonian 
formation, where they are fossiliferous ; are met with again in the Lower 
Carboniferous and Upper Devonian series; and again in many of the 
Lower Secondary and Jurassic rocks, where they sometimes occur as fossili- 
forous beds. 

Flint occurs in ohalk at Oamaru, in chalk marls at the Kaipara and Bay 
of Islands, and as black and grey masses in Petrifying Gully, Mt. Somers, 
where also iron flint of a red and brown colour is found. It is mentioned 
by Dr. Hector in chalk on Campbell Island (Trans. N.Z. Inst., vol. ii., 
p. 178), and by Dr. v. Haast as Ailing cavities in the rooks of Canterbury 
(Jurors 1 Rep. N.Z. Ex., 1865, p. 256), and in the limestone of Amuri Bluff, 
(Geol. Rep., 1870-71, p. 88), and Prof. Liversidge (Trans. N.Z. Inst., vol. x., 
p. 495) mentions its occurrence at Tapanui, Otago, and Whangarei Heads, 
Auckland. 

Chalcedony .—This mineral has chiefly been found in geodes in the 
melaphyres and quartz-porphyries of Canterbury, but the specimens are 
chiefly of an inferior class. They are green, grey, brown, and white, and 
are sometimes arranged in parallel bands passing into agate or onyx. In 
the collection of the Colonial Museum, there are specimens from Olent Hills, 
Gawler Downs, Mt. Somers, and Tokatoka on the Wairoa River. It is 
mentioned by Dr. Hector (Jurors' Rep. N.Z. Ex., 1866, pp. 266, 487) in 
the volcanic rocks of Moeraki and Otepopo; by Dr. v. Haast (Jurors’ 
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Rep. N.Z. Ex., 1865, p. 256) in mammillated and botryoidal formH in 
amygdaloidftl traps and quartzose trachytes, Canterbury; and by Dr. v. 
Hoehstotter (New Zealand, 1868, Eng. ed., p. 96) in the tuffs and con¬ 
glomerates of Coromandel; abates being mentioned from the same localities 
and onyx by Dr. v. HaaRt from the Malvern Hills, Clent Hills, Mt. Somers, 
etc. Prof. Liversidge (Trans. N.Z. Inst., vol. x., p* 494) mentions the 
occurrence of chalcedony at Mooraki and Otopopo, and agate at Mt. 
Charles, Otago. 

Carnelian is mentioned by Dr. Hector (Jurors’ Rep. N.Z. Ex., 1865, 
pp. 266, 487) in the volcanic rocks at Moeraki and Otepopo, and the por- 
phyritic rocks of Dunedin Harbour; by Dr. v. Haast (Jurors’ Rep. N.Z. Ex., 
1865, p. 256) in small geodes in the volcanic rocks of Canterbury; and by 
Dr. v. Hoclistetter (New Zealand, 1868, Eng. ed., p. 96) in tho tuffs and 
conglomerates of Coromandol; and Professor Liversidge (Trans. N.Z. Inst., 
vol. x., p. 495) describes two inferior specimens from Coromandol. 

riasma .—There $ro four specimens of this mineral in tho collection of 
tho Colonial Museum from Mt. Bomers and Gawlor Downs. They aro of a 
pale to dark leek green and waxy lustre. It is also mentioned by Dr. 
Hector (Jurors’ Rop. N.Z. Ex., 1865, p. 266) in tho volcanic rocks of 
Moeraki and Otepopo; and by Dr. v. Haast (Jurors’ Rop. N.Z. Ex., 1865, 
p. 256), filling fissures in tertiary quartzose trachyte at Gawler Downs. 

Chrysoprasr is mentioned by Dr. v. Haast (Jurors’ Rep. N.Z. Ex., 1805, 
p. 256) filling cavities in amygdaloidal rocks in Canterbury. 

Bloothtonc .—There is ono iuforior specimen in the collection of tho 
Colonial Museum from Clent Hills. It is of a docp groon colour with small 
red spots. Dr. v. Haast mentions its occurrence in small pieces at Snowy 
Peak and Malvern Hills. 

Quartz an Pseudomorphs of Cal rile .—Thoro is a specimen of quartz from 
the Malvern Hills in tho collection of the Colonial Museum forming hollow 
psoudomorphs of rliombohodral crystals of calcite, some of tho calcareous 
crystals being still preserved, and Dr. HaaRt also mentions the occurrence 
of a similar mineral at Rakaia Gorge and Clent Hills (Jurors’ Rop. N.Z. 
Ex., 1865, p. 256.) 

Quartz Sands .—Heavy deposits of quartz sand in various degrees of 
purity ocour associated with the lower beds of the cretaceo-tertiary forma¬ 
tion at Mt. Somers, Limestone Bluff on the Ashburton River, Lake Heron 
and Waipara, as mentioned by Dr. v. Haast (Geol. Rep., 1870-71, p. 11; and 
1878-74, p. 17.) 

Tridymite , Si.—Small hexagonal plates of tridymite occur in tho trachy- 
tio rocks of Lyttelton Harbour, and wore first recognized by Profossor 
Ulrich in specimens collected by Dr. v. Haast. 
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Opal , Si, H, or Si H 8 .—The more valuable varieties are not known in 
New Zealand, but the inferior qualities are of common occurrence. 

Hyalite is mentioned by Dr. v. Haast as occurring in small masses, 
lining cavities in tho volcanic rocks of Snowy Peak and the Malvern Hills 
(Jurors' Rep. N.Z. Ex., 1865, p, 856), and again in a few localities in the 
volcanic rooks of Banks Peninsula (Trans. N.Z. Inst., vol. xi., p. 511), and 
is also mentioned by Professor Liversidge (Trans. N.Z. Inst., vol. x., p. 496) 
lining cavities in the vesicular grey trachytes of Bell Hill, Dunedin. 

Common Opal and Semi-opal are mentioned by Dr. v. Haast (Jurors' 
Bop. N.Z. Ex., 1865, p. 256) as filling small cavities in the quartz por¬ 
phyries of tho Malvern Hills and Mt. Somers, and last year I obtained from 
the drift of Owharoa a specimen which is of a puro milky-white colour. 

Wood Opal (Silieified Wood) is very common whore siliceous rocks are 
decomposing as at Potrifying Gully, Mount Somors. It is mentioned by 
Dr. v. Hochstetter (New Zealand 1868, Eng. ed., p. 96) in the tuffs and 
conglomerates of Coromandel, and by Dr. Haast (Juror's Rep. N.Z. Ex., 
1865, p. 256) from many localities in Canterbury. 

Pitch Opal. —A specimen from Dunstan is doscribed by Prof. Liversidge 
(Trans. N.Z. Inst., vol. x., p. 496) as follows:—“ Brown, variegated, light 
and dark shades. Hardnoss about 6. When heated in dosed tube gives 
off water, blackens, and emits empyreumatic odour; the condensed water 
has an acid reaction, and on evaporation leaves a carbonaceous rosiduo 
which blackens on ignition; breaks with a well-markod conchoidal frac¬ 
ture ; contains iron." There are two specimens of this mineral in tho 
collection of the Colonial Museum-—one from the Harper Hills, and the 
other from the Rakaia Gorge. 

Opal-jasper .—There is in the collection of the Colonial Musoum a speci¬ 
men of opaline quartz with jasper, from the trachyte tufa of Portobello, 
Otago, which forms a very pretty ornamental stone. The predominating 
colours as described by Prof. Liversidge (Trans. N.Z. Inst., vol. x., p. 496) 
are red-brown, blue-grey, and opal-white. 

Siliceous Sinter .—Deposits of this class are found surrounding several of 
the thermal springs, and have been well described by Dr. v. Hochstetter 
(New Zealand, 1868, Eng. ed., pp. 898, 412). He says, in speaking of the 
siliceous deposits of Orakeikorako: “ The sediment of this, like all the 
surrounding streams, is siliceous; the reoent sediment is soft as gelatine, 
gradually hardening into a triturable mass, sandy to the touoh, and finally 
forming, by the layers deposited one above the other, a solid mass of rook 
of very variable description at different places both as to colour and struc¬ 
ture. Here it is a radiated fibrous or stalky mass of light brown colour; 
there a chalcedony hard as steel, or a grey flint; at other places the deposit 
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is white, with glossy eonchoidal fracture like milk-opal, or with earthy 
fracture like magnesite. At Te Tarata siliceous deposits in terraces oover 
about three acres of land. 

Alumina. 

Corundum , * 44 .—Dr. v. Haast montions the occurrence of the variety 
sapphire from the western slopes of the Southern Alps (Geol. Rep., 1870- 
71, p. 24), and in August, 1871, Captain Hutton brought another specimen 
from Collingwood, which is now in tho Colonial Museum. It is described 
in tho Seventh Museum and Laboratory Report, p. 18, as follows:—“ A 
rough sapphire, sent by a digger, who found it with alluvial gold at Colling¬ 
wood, Nelson, is the first discovery of this precious stone in the colony. 
The specimen, which weighs 886*9 grains, is in tho form of a water-worn 
pebble, remarkable on account of its deep blue colour on the fractured sur¬ 
face, and its great weight; but it is so traversod by fissures as to be of no 
value as a gem. Its specific gravity is 8 , 869. ,, 

Non-metallic Minerals.—CIrbs VI. 

'Silicates of magnesia and lime, hydrous and anhydrous. 
Silicates and Silicates of alumina, hydrous and anhydrous. 

Aluminates . 1 Aluminates of magnesia and glucina. 

^Silicates of glucina, zirconia, thoria, and yttria. 

Anhydrous Silicates of Magnesia and Lime. 

Wollastonite , 6 a Si.- -Specimens of a massive form of wolla^tonite wore 
collected from the Dun Mountain by the late Mr. E. H. Davis in 1871, and 
are now in the collection of the Colonial Museum. They have beon de¬ 
scribed and analyzed by Mr. Skoy, who reports (Col. Mus. & Lab. Rep. vi., 
p. 16) that the four specimens examined had the following composition:— 




l. 

2. 

8. 

4. 

Silica .. 

., 

.. 48*01 

49*80 

60*62 

58*80 

Lime 

.. 

.. 46*20 

45*91 

44*88 

24*60 

Magnesia 

.. 

.. traces 

*80 

traces 

1*60 

Altunina 


.. 1*45 

1*41 

1*84 

| 12*20 

Iron oxide 

,, 

.. traces 

traces 

1*64 

Loss 

.. 

.. 219 

1*19 

traoos 

1*40 

Water .. 

•• 

.. 215 

1*89 

1*09 

1*40 



100*00 

100 00 

100*00 

100*00 


The iron oxide in Nos. 8 and 4 is the protoxide, and No. 4 contains traoos 
of chromium. 

They are massive, confusedly crystalline, colour puro white, lustre 
pearly inolining to vitreous on certain fracturos, easily fusible to glassy 
bead with no soda reaction. Easily decomposed by hydrochloric acid with 
the formation of gelatinous silica; hardness 4 to 6. No. 4 is an impure 
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wollastonite passing into scapolite by substitution of alumina for lime. It 
is a green-coloured mineral, quite amorphous, and ooours coating one side 
of a tough light green rock, probably jade. 

Chrysolite (Olivine), (Mg, Fe)* Si.—The first mention of the occurrence of 
this mineral in New Zealand is by Dr. Hector (Jurors* Rep. N.Z. Ex., 1865, 
pp. 266, 418, and 487), who states that it is of frequent occurrence in the 
basaltic rocks of Saddle Hill and elsowhere, and also occurs in Milford 
Sound. It is again montionod by Dr. v. Haast (Jurors' Rop. N.Z. Ex., 
1865, p. 257) as grains in the basaltic rooks of Banks Peninsula, and 
(Trans. N.Z. Inst., vol. i., p. 180) as large concretions in basaltic rocks 
from the Chatham Islands, and (Geol. Rop., 1870-71, p. 29) in the basalts 
of the Hurunui and Mandamus districts. R. Daintree, Esq., F.G.S., refers 
to its occurrence in dolerites from the Selwyn River, Snowy Peak Range, 
Flagstaff Hill basin, and Hororata district, (Trans. N.Z. Inst., vol. vii„ p. 
458); Professor Liversidge also describes a specimen from Dunedin as 
brown-coloured imbedded grains (Trans. N.Z. Inst., vol. x., p. 497), and I 
have noticed small grains of this mineral, green and brown in colour, in 
many microscopic sections of basaltic and doleritic rooks from various 
localities. 

Dunite .—This mineral is a massive variety of olivine through which 
grains of chromite aro scattered. A specimen from the Dun Mountain, 
Nelson, was first described by Dr. v. Hochstetter (New Zealand, 1868, Eng. 
ed., p. 474) as follows :—“ It consists of a very peculiar kind of rock, of a 
yellowish-green colour when recently broken, but turning a rusty brown on 
the surface when decomposing. The mass of the rock is olivine, containing 
fino black grains of chromate of iron interspersed ; it is distinguished from 
serpentine, for which it was formerly taken, especially by its greater hard¬ 
ness and its crystalline structure. I have called it Dunite." Analysis of 
dunite by R. Reuter (Lab. of the Polyt. Inst, of Vienna):— 


Silica 

42*80 

Magnesia 

47*88 

Protoxide of iron 

0*40 

Water .. 

*57 


100*15 


It is again mentioned by Dr. Hector (Jurors' Rep. N.Z. Ex., 1865, p. 411), 
who adds to Dr. v. Hochstetter*s description, that it possesses a flaky 
structure, conohoidal fracture and hardness of 6; and he also mentions its 
occurrence at Milford Bound, where it passes into jade. He again alludes 
to it (Trans. N.Z. Inst., vol. ii., p. 877), stating that at the Dun Mountain 
it appears at the surface as a large mass several miles in extent. It has 
since been discovered at Jackson's Bay, by Mr. D. Maofarlane, associated 
with serpentinous rocks (Geol. Rep., 1876-77, p. 27). 
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Angite, R Si = (Ca, Mg, Fe) Si.—This mineral outers into the composi¬ 
tion of all onr basalts, doleritos, anamesites, trachydolerites, diabases, and 
melaphyres. Isolated crystals are rare, but there is a specimen in the 
collection of the Colonial Museum, of porphyritic diabase from Nelson, in 
which dark-green monoclinic crystals of augite are well developed, some of 
them being half an inch long. No macles aro seen in this specimen. 

It is mentioned by Dr. Hector in the basalts around Dunedin (Jurors* 
Rep. N.Z. Ex., 1865, pp. 266, 488), in basalt from the Snares, and in 
dolerite from Antipodes Island (Trans. N.Z. Inst., vol. ii., p. 179), and in 
the dolerites and basalts of the Auckland Islands (Trans. N.Z. Inst., vol. ii., 
p. 188); by Dr. v. Haast in trachydolerites and as fine twin crystals im¬ 
bedded in agglomeratic tufa, Banks Peninsula (Jurors' Rep. N.Z. Ex., 
1865, p. 257), in concretions in basaltic rocks of Chatham Islands (Trans. 
N.Z. Inst., vol. i., p. 180), and in basalts of Banks Peninsula (Trans. 
N.Z. Inst., vol. xi., p. 499); and by R. Daintree, Esq., F.G.S., in dolerito 
from the Selwyn River, Snowy Peak Range, Hororata District, Flagstaff 
Hill basin and Acheron section. 

Asbestos . —The occurrence of this mineral at Milford Sound is men¬ 
tioned by Dr. Hector (Jurors’ Rep. N.Z. Ex., 1865, p. 266), and the late 
Mr. E. H. Davis records it from Dun Mountain (Geol. Rep., 1870-71, 
p. 112). There are several speoimons in the collection of the Colonial 
Museum, but none of them possoss that flexibility and readiness to separate 
into fibres without which the mineral is of but little value. The best 
sample was collected from Collingwood by Dr. Hector; it is of a pale green 
colour and fibrous. It occurs associated with the steatites there. 

Tachylitc , Si* + 8 (Fe, Ca, Mg, Mn, Na, fc) Si.—The occurrence of 
this mineral on the sides of fissures in the volcanic rocks of Banks Penin¬ 
sula, where trachytic dykes have intruded, is mentioned by Dr. v. Haast 
(Trans. N.Z. Inst., vol. xi., p. 608). 

Hornblende , R Si.—Is of very common occurrence in New Zealand as 
a constituent of the syonites, trachytes and diorites which abound, and also 
in certain homblendio schists and gneiss which aro met with in the north¬ 
western part of the South Island, and again at the Bluff, Southland. It is 
mentioned by Dr. v. Hochstetter (New Zealand, 1868, Eng. ed., p. 471) as 
a blackish-green hornblende in the syenite of tho boulder-bank, Nelson; 
by Dr. Hector as veins in syenitic and older trap-rocks in Milford Sound 
(Jurors' Rep. N.Z. Ex., 1865, pp. 267, 488), in the trachyte of tho Sugar 
Loaves, Taranaki (Geol. Hop., 1866-67, p. 8), as a hornblende rock in the 
Auckland Islands and Ruapuke (Trans. N. Z. Inst., vol. ii., pp. 188, 185), 
and ift diorite on Great Barrier Island (Trans. N.Z. Inst., vol. ii., p. 875); 
by Dr. v. Haast, in basaltic and doleritic rocks at Banks Poninsuln, Malvern 
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Hills, Timoru, eto., (Jurors’ Bop. N.Z. Ex., 1865, p. 257, and Trans. 
N.Z. Inst., vol. xi.. p. 499), probably only in very small quantities as an 
accessory mineral, or the rooks would necessarily become andesites, and as 
large ooncretions in basaltic rocks of the Chatham Islands (Trans. N.Z. 
Inst., vol. i., p. 180); by Mr. Buchanan, as fine specimens with serpentine 
from the Awatere Biver (Geol. Bop., 1866-67, p. 85); by Mr. E. H. Davis, 
at Dun Mountain (Qeol. Bep., 1870-71, p. 112); and by Prof. Liversidge, 
at Lake MoEerrow, West Coast, Kakanui Mountains, Dun Mountain, and 
Dunedin (Trans. N.Z. Inst., vol. x., p. 496), besides which there are some 
fine specimens in the collection of the Colonial Museum from syenitic gneiss 
of the Baton Biver, Nelson. 

Tremolite .—Some boautiful dendritic groups of tromolite, in quartzite, 
from Kanieri, Hokitika, of a dark groen colour, are in the collection of the 
Colonial Museum, as well as some fino greenish-white radiating crystals 
from Parapara, Collingwood, and some bright green radiating crystals from 
the same locality. The occurrence of the mineral in Milford Sound is also 
mentioned by Dr. Hector (Jurors’ Bep. N.Z. Ex., 1865, pp. 267, 488). 

Actinolite .—The occurrence of this mineral in New Zealand is noted by 
Dr. v. Haast in metamorpliic schists of the West Coast (Jurors' Bep. N.Z. 
Ex., 1865, p. 257); by Mr. Buchanan in tho Awatere Biver (Geol. Bep., 
1866-67, p. 85); and by myself as radiating fan shapod crystals in tho 
river-beds of tho West Coast south of Mt. Cook, where they aro much 
decomposed (Geol. liep., 1874-76, p. 78). 

AnthophyUiU ’.—Specimens of this miuoral have been collected from the 
Dun Mouutain from time to time, the first specimens having been brought 
by Mr. E. H. Davis in 1871. It occurs in a massive laminated form of a 
leek-green colour, with a pearly lustre and a faint bronze hue on the 
oleavage planes. 

Nepfoite, It Hi.—The occurrence of this mineral, commonly known as 
“ Maori greenstone,” is mentioned by Dr. Hector (Jurors’ Bep. N.Z. Ex., 
1865, pp. 266, 412, 487) * from Milford Sound, and also as a single rolled 
fragment, which had probably been carried there, from Silverstream, 
Dunedin; by Dr. v. Haast (Jurors Bep. N.Z. Ex., 1865, p. 257) as rolled 
pieces on the beach of the West Coast; and by the late Mr. E. H. Davi 
(Geol. Bep., 1870-71, p. 112) as white nephrite from Dun Mountain. The 
only locality where it has been found in dtu is at Milford Sound, where it 

• The first notice of this and the other Otago minerals is to be found in Dr. Hector’s 
reports on the geology of Otago, published in the Provincial Government Gazette for 
1862-64, but these being now difficult of aooess, the reference (Jurors' Bep. N.Z. Ex., 1865) 
has been adopted throughout this paper, as in that publication Dr. Hector included a list 
of all minerals which had hssa noted in his reports up to that date. 
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ooours as veins traversing serpentine and hornblende schist, one variety 
being speoklod with oliromio iron. It is found as boulders, sometimes of 
groat size, in the auriferous wash of a few localities on the West Coast, suoh 
as the Kumara diggings, on the banks of the Teremakau Biver, and the 
Greenstone diggings near Lake Brunner. Two analyses of this mineral, 
quoted'by Dr. Hector (Jurors’ Rop. N.Z. Ex., 1805, p. 418) give the follow¬ 
ing composition:— 


Silica . 

51*08 

56*00 

Protoxide of iron, with traces of) 
manganese and chromium j 

12*48) 

11*13 

Alumina. 

1*42 J 


Lime . 

900 

9*94 

Magnesia. 

21-85 

21*96 

Boda . 

traces 

traces 

Water of constitution 

*97 

*97 


96*25 

100*00 


DiaUaije, (Ca, Mg, Fe) Si.—The first mention of this mineral in New 
Zoaland is by Dr. Hector (Jurors’ Rop. N.Z. Ex., 1805, pp. 266, 488) as 
occurring in diorites on the West Coast, and during his trip round tlio West 
Coast Sounds in 1808, he collected specimens in gabbro from llokuri Crook, 
Martin’s Bay, Lake McKorrow, and the head of Kakapo Lake ; ho again 
mentions it (Trans. N.Z. Inst., vol. ii., p. 877) as dykes in tlio Dun Moun¬ 
tain. It is mentioned by I)r. v. Haast as occurring in gabbro in the Mt. 
Torlesse Range and Upper Rakaia (Jurors’ Rep. N.Z. Ex., 1865, p. 267); 
by Mr. J. C. Crawford in reefs traversing mesozoio limostonos at Waike- 
kino (Trans. N.Z. Inst., vol. ii., p. 851); by Mr. E. H. Davis, at the Dun 
Mountain (Geol. Rep., 1870-71, p. 112); and again by Prof. Liversidge in 
his doscriiition of tho minerals in the Otago Museum (Trans. N.Z. Inst., 
vol. x., p. 496), from Lake McKerrow and Dun Mountain. There is a 
specimen in the collection of tho Colonial Museum, from Eakapo Lake, of a 
dark-green colour and metallic lustre, which is not well marked, corre¬ 
sponding with the specimen described by Prof, Liversidge from Lake 
MoKerrow. 

Hypenthene , (Mg, Fe) Si.—This mineAl is mentioned by Dr. Hector in 
diorite rocks on the West Coast (Jurors’ Rep. N.Z. Ex., 1865, pp. 266,486), 
and was collected by him from Warp Point, Kaduku River, in 1868. It is 
again mentioned by Dr. v. Haast in hypersthenite, Malvern Hills (Jurors’ 
Rep. N.Z. Ex., 1865, p. 257); by Mr. E. H. Davis at tho Dun Mountain 
(Geol. Rep., 1870-71, p. 112); and by Prof. Liversidge as occurring in the 
collection of the Otago Museum from Warp Point, Eaduku River (Trans. 
N.Z. Inst., vol. x., p. 497). 
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It has bean collected from Bed Hill, Collingwood, by Dr. Hector (Ool. 
Mas. & Lab. Rep., xiii., p. 85). 

Bronzite , Mg (Pe) Si.—The occurrence of this mineral in diorite rocks 
of the West Coast is mentionod by Dr. Hector (Jurors’ Rep. N.Z. Ex., 
1865, pp. 266, 488), and by Mr. E. H. Davis at the Dan Mountain (Geol. 
Rep. 1870-71, p. 112). A specimen from the Dim Mountain in the collec¬ 
tion of tho Colonial Museum consists of crystals of a brownish-green colour 
imbedded in a network of veins of picrosmine. 

Hydbous Silicates of Magnesia and Lime. 

Meerschaum, 2 Mg* Si" + 8 H.—Tho occurrence of this mineral at tho 
Dun Mountain is mentioned (Col. Mus. & Lab. Rep., vi., p. 10), the speci¬ 
men having been collected by tlio late Mr. E. H. Davis. “ ItR colour was 
pure white, lustre feeble, opaque, structure amorphous; to the touch it has 
that soft smoothness peculiar to minerals of this class; hardness 2 to 8; 
easily decomposed by hydrochloric acid. It occurs in contact with massivo 
white quartz, enclosing columnar detached crystals of a dark green colour, 
probably hypersthene." Its composition is— 


Silica .53*76 

Lime .2*30 

Alumina.4*35 

Iron oxideu .traces 

Magnesia 20*36 

Water of constitution .. 19*17 


100 00 

Dermatin, (Mg, Fe) Hi -f 2 H.—This mineral is mentioned by Mr. E. 
H. Davis (Qeol. Rep., 1870-71, p- 112) as occurring in thin faces with 
smooth polished surfaces at the Dun Mountain. 

Talc, Mg' Si 4 -f H.—Tho occurrence of this mineral is mentioned by 
Dr. Hector (Jurors' Rep. N.Z. Ex., 1865, p. 488) in quartz from the West 
Coast Bounds; and again by Mr. D. Maefarlane (Geol. Bep., 1876-77, p. 
27) at Jackson's Bay. There are specimens in the collection of the Colonial 
Museum from Collingwood and Jackson's Bay, both being of a pale green 
colour. It is somewhat widely distributed on the West Coast of the Sonth 
Island, bring frequently found associated with the crystalline rooks of that 
distriot. 

- 8t«atite is mentioned by Dr. Heetor at Milford Sound (Jurors' Rep. N.Z. 
Ex., 1865, pp. 206, 487), and it occurs in considerable quantities at Ool- 
lingwood in a massive form and of a grey pink and green colour; some 
specimens are foliated. Its position is shown on the geologiool map of 
Gollingwood published by Dr. Heetor (Geol. Rep., 1878-74, p. iv.) 
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Serpentine, Mg® Si® + 2 H. —This mineral iu somewhat widely dis¬ 
tributed in New Zealand, occupying as a rule the junction line or there¬ 
abouts betweon the Lower Carboniferous and Upper Devonian rocks, but it 
is also found associated with nephrite at Milford Sound. Dr. Hector says 
(Jurors’ Rep. N.Z. Ex., 1865, p. 412):—“This mineral occurs in New 
Zealand in two forms— <\oumon Serpentine , that forms oxtcnsivo rock-masses 
characteristic of the mineral ground in various parts of the South Island 
in the provinces of both Nelson and Otago; and Nohlr Serpentine , which 
occurs in thin veins associated with the jade or greenstone of the Maoris, 
by whom it is distinguished by the name of Tangiwai.” 

The principal development of the common serpentine is in Nelson, 
where what is known as the mineral belt may be traced down D’Urville 
Island through the Dun Mountain to Aniseed Valley, an isolated patch 
occurring again at lied Hill. It is alluded to by several observers, such as 
Dr. v. Hoclistetter, Dr. Hector, Mr. E. II. Davis, Mr. A. McKay, and myself, 
in reports made from time to time on various parts of the district, and is 
described by Mr. E. II. Davis (Geol. Rep., 1870-71, p. Ill) thus :—“ Dun 
Mountain serpentine as a rule is of a poor variety, generally a dark green, 
almost black colour, appearing lighter by transmitted light: translucent at 
the edges and rather brittle.” 

It is mentioned by Mr. J. C. Crawford as occurring in small quantities 
in the paleozoic rocks of Wellington (Trans. N.Z. Inst., vol. i., p. 4), and 
again at Ruamaliunga (Trans. N.Z. List. vol. ii., p. 845); by Dr. v. Haast 
as veins in the Mt. Cook range and some other localities in the Southern 
Alps (Jurors* Rep. N.Z. Ex., 1865, p. 257); by Mr. J. Buchanan in the 
Awatere River, Marlborough (Geol. Rep., 1866-67, p. 85) and by Mr. D. 
Macfarlane at Jackson’s Bay (Geol. Rep., 1876-77, p. 27). Specimens have 
also been forwarded to the Colonial Museum from Island Bay, Wellington, 
by Mr. W. F. Borraud; from Southland (Windly Creek) by Captain 
Hutton; from Auckland by Mr. J. B. Gillies; from Pelorus Sound by Mr. 
Duncan ; and from the Dart River by the Hon. Captain Fraser. 

Noble serpentine, as before mentioned, occurs at Milford Sound, and is 
described by Dr. Hector (Jurors* Rep. N.Z. Ex., 1865, p. 412) as follows:— 
14 It ooours as boulders of various sizes, and generally much water-worn. 
Borne of the smaller pieoes when cut and polished are very attractive on 
acoount of their beautiful deep sea-green oolour, their translucency, their 
purity, and remarkable closeness of grain. This mineral is somewhat soft, 
and, breaking readily, is capable of being worked into any shape with the 
greatest ease, and for ornamental work generally is well adapted. Its 
general characters are as follow: Colour, dull green and mottled black 
lustre, slightly resinous; fracture, splintery; streak, dirty white; hardness 
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4*5; sp. gr. 2*592. Ia completely decomposed by hydrochloric acid. In blow* 
pipe flame infusible, tarns faint bnff colour, no distinot soda reaetion, but 
slight reaetion of manganese with the proper fluxes.” 

Akax/ism. 





a. 

8. 

Silica. 

• • 

.. 40*20 

41*20 

45*91 

Protoxide of iron . • 

• • 

.. 12*10 

12*10 

1*67 

Alumina 

• % 

.. traces 

traoes 

5*68 

Manganese .. 

• • 

•• , »» 

a* 

traoes 

Chromium . • 

• * 

• • »» 

19 

99 

Magnesia 

• • 

„ 38*20 

84*02 

85*07 

Water of constitution 


.. 12*70 

12*74 

12*67 



98*20 

100-06 

100*95 


This is alluded to by Prof. Liversidge (Trans. N.Z. Inst., vol. x., p. 497) 
as marmolite. 

There is also a specimen in the collection of the Colonial Museum, from 
Jackson's Bay, which is of a grass-groen colour, translucent and laminated. 

AnligoriU .—The oconrrenco of this mineral at the Dun Mountain is 
mentioned by the lato Mr. E. H. Davis (Geol. Bep., 1870-71, p. 112). 

Hectorite occurs at the Dun Mountain, Nelson (for description see below, 
Art. xlviii.). 

Picrolitf, a coarsely fibrous variety! of dark dirty green oolour, occurs at 
the Dun Mountain. 

Ckrysotile occurs as thin veins of a silky texture and pale green oolour 
traversing the dark green serpentine of the Dun Mountain. 

Picrosmint, 2 Mg Hi + H.—A massive seotile variety of this mineral, of 
a greenish-grey oolour, occurs associated with chromite at the Dun Moun¬ 
tain ; it is also found as a network of veins, in which crystals of bronsite 
occur, in the same district. 

Schiller Spar, Mg (i’e, Ca), Bi (-AJ, Gfy -Pe) + &—The occurrence of 
this mineral with pyrites on the WeBt Coast is mentioned by Dr. Hector 
(Jurors’ Bep. N.Z. Ex., 1865, p. 266). 

Chlorite, 2 $ Si + B* + 8 fl, occurs as a constituent of the chlorite 
schists, which are found in many localities between Otago and Nelson on 
the West Coast side of the South Island. It is mentioned by Dr. Hector 
(Jurors' Bep. N.Z. Ex., 1665, pp. 266,487) in the schist of the West Coast, 
and also as an amorphous form in the vesicular basalts of Otago Heads and 
elsewhere; by Dr. v. Haast in laminae in the metamorphio Bohists of 
the West Coast, (Jurors’ Bep. N.Z. Ex., 1866, p. 267); by Mr. Skey, at 
Tararu Creek, Thames (Qeol. Bep., 1870-71, p. 88); by myself in chlorite 
schists at the Fox Glacier, Westland (Geol. Bep., 1874-76, p. 78); and by 
Professor Liversidge, from Deep Creek, Kakapo Lake (Trans. N.Z. Inst., 
vol. x., p. 497). 
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Heulandite, -A4 Si 4 + tia Si 8 + 6 it.—-The occurrence of this mineral 
in amygdaloidal traps associated with felsito porphyries in Canterbury, is 
mentioned by Dr. v. Haast (Jurors’ Rep. N.Z. Ex., 1865, p. 257). 

Apophyllite , 8 (Ca Si 4 + 2 H) + K F, is montioned by Dr. v. Haast 
(Jurors’ Rep. N.Z. Ex., 1865, p. 267) occurring in amygdaloids at Ran- 
gitata, and ichthyophtha finite in felsite porphyries at Turnagain Point, 
llangitata. 

Stilbite , -A4 Si 3 + 6a Si® + 6 H, is montioned as occurring at Turn¬ 
again Point, Rangitata, by Dr. v. Haast (Jurors’ Rep. N.Z. Ex., 1805, p. 
257). It also occurs at Tokatoka on the Wairoa River, Auckland, as radi¬ 
ating pearly crystals in a tracliytic rock which forms Mts. Maungarahn and 
Tokatoka, and it is again found in a similar rock which occurs at Puko- 
kororo, a mountain lying bctwoon the Kaiwaka arm of Kaipara Harbour 
and Mangawhai. Prof. Livorsidgc (Trans. N.Z. Inst., vol. x., p. 600) also 
alludes to its occurrence at Dunedin in amygdaloidal basalts as follows :— 
“ In the cavities of these specimens are minute detached crystals of one of 
the zeolites. The form appears to bo that of a rhombic prism capped with 
the pyramid; this is a combination often assumed by stilbite, and in addi¬ 
tion the little crystals possess a very high lustre, not unlike that of stilbite; 
moreover, they behave like that mineral before the blowpipe, hence they 
probably belong to the same species. 

Prehnite , Jvi Si + 2 Oa Si 4- H.—This minoral is mentioned by Dr. 
Hector (Jurors’ Rep. N.Z. Ex., 1865, pp. 266 and 487) as occurring in 
the trap rocks of Moor&ki and Otopopo, and R. Daintreo, Esq., F.G.S. 
(Trans. N.Z. Inst., vol. vii., p. 458), in speaking of a granite rock from the 
Snowy Peak Range, Canterbury, says:—“There is a yellowish mineral 
with a fibrous radial structure seen both in the specimen and tho section. 
It is evidently a secondary formation, filling spaces between the constituents. 
It is probably prehnite. 

Natrolite, Si 4 4- Na Si -f 2 H.—The occurrence of this mineral 
in vesicular basalts near Dunedin is montioned by Dr. Hector (Jurors’ Rop. 
N.Z. Ex., 1865, pp. 267 and 488), and in the volcanic rooks of Banks 
Peninsula, by Dr. v. Haast (Jurors’ Rop. N.Z. Ex., 1865, p. 257). It is 
also mentioned in the old catalogues of the Otago Museum as specimens 
from Oamaru in trachyte, from Mount Livingstone and from Look-out 
Point. There are numerous specimens of this mineral in the collection of 
the Colonial Museum, in cavities in the basalts from Dunedin. They are 
arranged in beautiful little tufts of fine acicular crystals, sometimes alone, 
and sometimes on chabasite; in other specimens they are massive but 
mammillated, and in others they are composed of short rhombic prisms with 
pyramidal ends, but these also occur in tuft-like groups. There is also a 



400 


Tramaetiotu. — Otology, 


specimen from Whakahara, on the Wairoa River, Auckland, where it ooonrs 
in a vein running through certain tufaoeous beds in the Whakahara Saddle, 
between Maungaraku and Tokatoka. The crystals are long slender rhombic 
prisms, ®P with pyramidal ends P. 

Chabatiie, Xl Si* + 6a (Na, K) Si + 6 II, is mentioned by Or. 
Hector in vesicular basalts near Dunedin (Jurors' Rep. N.Z. Ex., 1605, 
p. 287), and by Dr. v. Haast in the trachyte of Banks Peninsula (Jurors’ 
Rep. N.Z. Ex., 1805, p. 257; there is also in the Catalogue of the Otago 
Museum a mention of a specimen from Helenburn. The specimens in 
the collection of the Colonial Museum are all from the first-named locality, 
and they consist of small rhombohedral crystals in oavitieB in the basaltic 
rooks. B.B. it deflagrates slightly and fuses to a porous enamel; colour 
brownish-white, no soda reaction visible. 

(hnelinite, jy 6i® + Na (Ca, If) Si + 0 H, is mentioned by Dr. 
Heotor in vesicular basalts near Dunedin (Jurors’ Rep. N.Z. Ex., 1805, 
p. 207). Specimens from this locality in the collection of the Colonial 
Museum are pure white, small hexagonal pyramids with OP ends. B.B. 
gives faint soda reaction only. 

Silicates or Alumina, htdboub and anhydrous. 

Kaolin, Si* + 2 ll, is mentioned by Dr. Heotor at the Manuherikia 
Plains and Arrow River (Jurors’ Rep. N.Z. Ex., 1805, pp. 207, 488), and 
at tho Whau, Auckland (Jurors' Rep. N.Z. Ex., 1805, p. 86); and I have 
mentioned itB occurrence at Mt. Somers, Canterbury (Cool. Rep., 1870-77, 
p. 0), where it is formed by the decomposition of felsite porphyries. Speci¬ 
mens from drift at Collingwood have also been forwarded to the Museum. 

Clay .—All the varieties of clay are found in the colony, but, for a de¬ 
tailed description of these with their analyses, I must refer the reader to 
the “ Manual of the Mineral Resources of New Zealand,” by Dr. Heotor, 
in course of publication. A very fine sample of pipeolay occurs at 
Hakateramea, Canterbury. 

Bolt ooours as nests in the doleritic rooks passed through in the Lyttel¬ 
ton tunnel, and is associated with crystals of magnetite. Its specific 
gravity is 2*089, and composition as follows:— 


Silica.44*78 

A l umi na • • • * • • 15*00 

Iron.16*87 

Manganese. *60 

Lime .. .. . 8*02 

Magnesia . 6*02 

Potash . 2*60 

Water of constitution .. «• 12*30 


100*00 
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llallnyxite , !\\ Si *f 4 It.—The occurrence of this mineral in decom¬ 
posing basalts around Dunedin is mentioned by Dr. Hector (Jurors Rep. 
N.Z. Ex., 1865, p. 138), and a specimen from the Water of Leith is de¬ 
scribed by Professor Liversidgo (Trans. N.Z. Inst., vol. x., p. 49D) as 
follows :—“ An opaque whito oartliy substance, soft and soapy ; associated 
with it is a little black lialloysite ; when immersed in \^jitor it gives off air- 
bubbles rapidly, accompanied by a singing sound ; falls to pieces and 
becomes translucent on the thin edges ; breaks with a conchoidal fracture : 
adheres strongly to the tongue; yields to the thumb-nail, and affords a 
shining streak; possesses an earthy smell.’* A sample of an impure form 
from Scinde Island, Napier, whore it occurs in considerable quantities (Col. 
Mus. and Lab. Rep., vii., p. 18), was forwarded to the Musonni in 1872, 
ami lmd the following composition :— 


Silica. 

.. 58 22 

Scsquioxidc of iron .. 

.“> 82 

Alumina 

.. 21-.H1 

Lima .. 

202 

MaRnosia 

2 5a 

Water. 

4*81 

Alkali«»« ami Iihm 

2*26 


100*00 


the high proportion of silioa being due to the presence of grains of free 
quartz, which constitute the principal impurity. A specimen from tho Bay 
of Islands was forwarded by Mr. J. Williamson in 1874, and is of a 
yellowish-brown colour, and very fine grain ; three specimens from the 
Drury and Hunua Ranges were forwarded by the Hon. H. Chamberlin in 
1875, and a specimon eolleeted from Whangaroa Harbour, by Mr. A. 
McKay, during the same year. 

Fuller's Earth ,—Specimens from Groat Barrier Island and the Hot 
Spriugs, were exhibited at tho Dunedin Exhibition of 1865, by the 
Auckland local oommittce, and are mentioned (Jurors' Rep. N.Z. Ex., 
1865, p. 258). 

Palagonite , (Al^-Ke) Hi 8 + 8 (Oa, Ag, Na) Si + 10 II.—The occurronoe 
of this mineral as angular fragments in palagouite tufas is mentioned by Dr. 
v. Haast (Jurors' Rep. N.Z. Ex., 1865, p. 257), at Harper Hills, near the 
Selwyn, and at Two Brothers, Ashburton, as also another variety changing 
insensibly into a pitch opal, enclosing leaves and stalks silicified, in the same 
localities. A speoimen from Taipo Hill, Otago, was forwarded in 1868 by 
Mr, 0. Teschmaker, where it occurs as a large seam 60 feet thick, running 
in the direction of a limestone quarry. Its characters, as described by Mr. 
Skey, are—massive; colour, black ; hardness, 4*5; somewhat friable ; is 
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intersected by numerous small white veins* Readily decomposed by H. 
01. at a temperature of 212° Pah.; lost 18 per cent. water, but as it is 
very probable this is in greater part or altogether constitutional along with 
that requiring a higher temperature for its expulsion, the whole of the 
water present in the stone is entered in the appended analysis under one 


head *— 

Silica.88*82 

Alumina .2817 

Oxides of iron . 6*80 

Lime •. •. . * .. . • 8 65 

Magnesia . 3*27 

Alkalies . 2*08 

Water.22*76 

Carbonaceous matter .. traces 


100 00 

Schrottmte, ”vP Si 4* 8 H. - Professor Liveraidge (Trans. N.Z. List., 
vol. x., p. 000) mentions a mineral from the Malvern Hills, Canterbury, 
which is probably schrOttorite. His description is as follows :— 11 In rounded 
wax-like masses, filling the cavities of an amygdaloidal trachyte (?) rock, and 
has a mammillated incrustation upon its surface ; green, grey, and white ; 
hardness about 8*0; streak, white ; rather tough; breaks into more or 
less conchoidal flakes ; translucent; waxy lustre. Before the blowpipe it 
becomes white and opaque and much harder, intumosces slightly and tinges 
tlio flame green ; affords deep blue when ignited with cobalt nitrate ; does 
not gelatinize with hydrochloric acid, but granular silica is thrown down ; 
gives off much water when heated in a closed tube.’ 

Pimelite , 2 _Jvi Bi + 8 Mg Hi + 10 ft.—The occurrence of this mineral 
filling cavities in amygdaloidal rocks, at Malvern Hills, Clent Hills, etc., is 
mentioned by Dr. v. Haast (Jurors* Rep. N.Z. Ex., 1865, p. 257). 

hlocrase (Yesuvianite), 8 (Oa, Jig) 8 Si + 2 Si 8 .—This mineral occurs 
as dirty green, fluted, prismatic crystals, in quartz associated with the 
crystalline rocks of Dusky Bound; specimens having been forwarded by 
Mr. W. Dooherty. The larger crystals have a resinous lustre and the 
smaller ones, which are of a brighter green, are more pellucid. 

Epidote , 2 (y\4y 44* ) Si 8 + 8 t)a Bi.—The occurrence of this mineral in 
gneiss grauito and grauulite of the West Ooast is mentioned by Dr. Hector 
(Jurors’ Rep. N.Z. Ex., 1865, p. 266) and by Dr. v. Haast in the diorites of 
Mt. Torlcsse range (Jurors’ Rep. N.Z. Ex., 1865, p. 257) and in the 
melaphyres of the Mt. Somers district (GeoL Rep., 1878-74, p. 9). A 
massive form from Wairarapa, Wellington, of a greenish-grey colour, is 
also in the collection of the Colonial Museum. Before the blowpipe it 
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fuses easily, and with iutumesoenoe to a colourless transparent bead. 
Easily decomposed by hydrochloric acid, with separation of gelatinous 
silioa. 

Analysis. 


Mil 1C .. 

,, 

44-71 

Iron 


.. 14-60 

Alumina 


11-47 

Lime. 


22-08 

Magnesia 


2-18 

Watei of constitution 


.. 4-10 



100-00 


Kynnite (Dieihene), Si. —This mineral is mentioned in the Catalogue 

of the Colonial Museum (p. 119) from Westland. The specimen is of a 
beautiful cobalt blue colour, and associated with quartz. The crystals are 
not very distinct. 

I 'hiast elite ,— Crystals of this mineral, of a dirty-grey colour, imbedded 
in clay slate, from Slate River, Collingwood, are in the collection of the 
Colonial Museum. 


faucite, bi a I- ft Si. —The occurrence of this mineral in leucitic 
basalt is mentioned (Col. Mus. and Lab. Hep., x., p. 1R) from Castle Point, 
Napier, having been collected by Mr. A. McKay. 

Scapolite , Si 3 + (Ca, Na) Si.—The occurrence of this mineral in a 

massive form attho Dun Mountain is mentioned by Mr. E. H. Davis (Geol. 
Rep., 1870-71, p. 112), and an impure form of the same mineral was 
forwarded from the Maitai Valley, by the Nelson Museum, in 1868. The 
specimens collected by Mr. E. H. Davis were analyzed at the Colonial 
Laboratory, with the following results ;— 



<!•> 

(2.) 

<#•) 

Silioa . 

. 48-08 

48-29 

43-06 

Lime 

. 9589 

20-59 

24-84 

Alumina .. 

Iron sraqaioxldea, with 

20-70 

20-47 

11*47 

manganeae .. 

traoes 

traces 

7*24 

Magnesia. 

2*98 

-85 

9-06 

Water . 

. 2*86 

2-68 

8-42 

Loss . 

. 

1-27 

1-41 


100*00 

100*00 

10000 


Nos. 1 and 2 are white minerals, with rare mottlings and stria of a 
dark red colour; they are dull and opaque, but in thin sections translucent; 
easily fusible in the blowpipe, with iutumescenoe to transparent beads, 
giving faint reaction of soda. No. 8 has a general similarity to the others, 
hut is uncoloured, and fuses to a yellow-coloured bead in the blowpipe 
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flame (Col. Mus. and Lab. Rep., vi., p. 10). Specimens have also been 
brought from the Bullor llivor by Dr. Hector (Col. Mus. and Lab. Rep., 
vii., p. 20), and from the Wairau River, Nelson, by Mr. A. McKay (Col. 
Mus. and Lab. Rep., xiii., p. 86). 

Garnets , R a Si 2 + & Si, are of very common occurrence in New 
Zealand, associated with the crystalline rocks of the West Coast, and also 
with the quartz porphyries and pitchstones of Canterbury; they are also 
frequently found in the auriferous washos of various localities, numerous 
specimens having been forwarded by diggers who havo mistaken them for 
tinstone. They are mentioned by Dr. v. Hoehstetter in mica schist ut 
Collingwood, and in the gold-wash of the Takaka Valley (Now Zealand, 
1868, Eng. ed., pp. 108,107); by Dr. Hector, (nmnganeso variety), in gneiss 
granite and quartzite of the West Coast (Jurors’ Rep. N.Z. Ex., 1866 pp. 
266,487), in the Kakanui Rivor, as lime-iron garnets (Jurors’Rep. N.Z. 
Ex., 1865, p. 487), in the gold-wash of Stewart Island (Trans. N.Z. Inst., 
vol. ii., p. 186), and in the gold-wasli of the South (Trans. N.Z. Inst., vol. 
ii., p. 871); by Dr. v. Haast, as almandiue in the quartz porphyries and 
pitchstones of tlio Malvern Hills and Mt. Somers (Jurors’ Itep. N.Z. Ex., 
1866, p. 267, andGeol. Rep., 1878-74, p. 9); by R. Daintree, Esq., F.G.S., 
in trachytic rocks and pitchstones of Snowy Peak Range (Trans., N.Z. Inst., 
vol. vii., p. 469, and by myself in gneiss and quartzoso porphyry 
(granulite) at Resolution Island. Besides these garnets havo been forwarded 
from Nelson by Mr. C. Broad, from Karaka Creek, Thames, by Mr. Davis, 
from Brighton, Wanganui, by Mr. Duigan, from Anatoki, by Dr. Hector, 
and from Mount Rangitoto, Westland, by Mr. E. Steward. There are, in 
the collection of the Colonial Museum, specimens of almandine, of a pinkish 
red colour, in granulite, from Dusky Sound; of fine garnet sand, from the 
Wost Const of Nelson, and of iron garnets in schist from Collingwood, in 
gneiss from Dusky Sound, and also in a quartz vein from the same locality, 
and &b a garnot-rock from Otago. The prevailing crystalline form is the 
rhombic dodecahedron, but the icositetrahedron is also of frequent occur¬ 
rence in the specimens from Dusky Sound* 

Muscovite , 8 Jy Si + K Si 3 , is of very frequent occurrence in New 
Zealand as a constituent of the mioa schist, gneiss, and granite of the West 
Coast. Some fine plates occur at Charleston, and also in Mitre Peak, Mil¬ 
ford Sound. Its occurrence is mentioned by Dr. Hector in the schists and 
gueisaof the West Coast (Jurors’ Rep. N.Z. Ex., 1866, pp. 266, 487), and 
in a dyke granite on Great Barrier Island (Trans. N.Z. Inst., vol. ii., p. 
876); in the granites and sohists of the West Coast, by Dr. v. Haast 
(Jurors’ Rep. N.Z. Ex., 1865, p, 267; and as brown mica in a trachytic 
rock and silvery mica in a granitic rock at Snowy Peak Range, by B. 
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Daintree, Esq., F.G.S. (Trans. N.Z. Inst., vol. vii., p. 458), and is again 
alluded to by Prof. Liversidge, from Dusky Bay and Charleston. (Trans. 
N.Z. Inst., vol. x., p. 497). 

Jjepidolite .—The occurrence of this mineral is mentioned by Dr. Hector 
in tho gneiss of the West Coast and in tho marble of Thompson Bound 
(Jurors’ Hep. N.Z. Ex., 1865, pp. 266, 487). 

Biotite, Bi 4- (Mg, K, Fe) 8 Si, is mentioned by Dr. Hector (Jurors’ 
Rep. N.Z. Ex., 1865, pp. 266, 487) as occurring on tho West Coast, and 
there are specimens in the collection of the Colonial Museum from Milford 
Sound and Doubtful Inlet. In the last locality it occurs as a black-green 
mica rock with numerous minuto crystals of zircon. 

Ruhellane is mentioned by Dr. v. Haast as occurring in the volcanic 
rocks of Banks Peninsula (Jurors’ Rep. N.Z. Ex., 1865, p. 257). 

Lepidomelane , (Jy. jy) Si + (Fe, K) Si. —This mineral is mentioned by 
Dr. Hector (Jurors’ Rep. N.Z. Ex., 1865, pp. 266, 487) in the schists and 
gneiss of the West Coast, and there arc specimens in the collection of tho 
Colonial Museum from Milford Sound, whero it occurs in thin hoxagonal 
plates of a blackish-green colour, bronze by reflected light in certain posi¬ 
tions ; streak, dirty green. Thin laininro slightly flexible, rather brittle. 
Before tho blowpipe becomes brouze-yollow, and does not fuse. 

Maryarite , Y y* Bi + (Ca, Na, Mg) Bi + H, is mentioned by Dr. Hector 
(Jurors’ Rep. N.Z. Ex., 1865, pp. 266, 487) in tho schists and gneiss of the 
West Coast, and by Dr. v. Haast from the same localities (Jurors’ Rep. 
N.Z. Ex., 1865, p. 257). There is a small specimen in tho collection of the 
Colonial Musoum from Milford Sound of a poarl-grey colour. 

Chrome Mica .—This miueral is a chromo-magnosian mica, occurring in 
flat tabular plates of a greon colour, and belongs to the hexagonal system. It 
is taloosc in appoaranco and feels soapy to the touch, but Mr. Skey’s analysis 
precludes its falling into the talc group, and it must therefore he considered 
as a chrome-magncsian mica, the percentage of water in which is somewhat 
high. A somewhat similar mineral from Sohwartzenstein, analyzed by 
Schafhautl, is mentioned in Dana’s System of Mineralogy, but it eoutaius 
more silica and less alumina than this specimen. 



SohwartBonitoin. 

l>ead-horse Gully. 

silica 

.. 47*08 

89*26 

Alumina.. 

15*15 

22 *12 

Chromio oxide . 

5*90 

1*66 

Ferric oxide 

5-72 

18*09 

Manganous oxide 

1*05 

*41 

Magnesio oxide.. 

11*58 

10*60 

Sodio oxide 

1-171 

1*18 

Potassie oxide .. 

7.87) 

Water .. 

2*86 

4*06 

lime 

.. — 

9*18 


98*88 

100*00 
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It was obtained from Dead-horse Golly, Lake Wakatipo, by Mr. MoKay, 
who states that it occurs on the strike of the Moke Greek copper lode. A 
similar mineral has been forwarded by Mr. W. Docherty from Dusky Sound 
where it occurs in gneiss. 

Orthoclase , At Si® + & Si®, occurs as a constituent of the granites, 
syenites, gneiss, traohytes and rhyolites of New Zealand. It is mentioned 
by Dr. Hector as occurring in all the schists and crystalline rocks of the 
West Coast (Jurors’ Bep. N.Z. Ex., 1865, pp. 266, 487), in granite from 
the Auckland Islands, and in granite and hornblende rooks from Buapuke 
(Trans. N.Z. Inst., vol. ii., pp. 188, 185), in dyke granite at Great Barrier 
Island (Trans. N.Z. Inst., vol. ii, p. 875), and as sanidine in the trachyte 
of the Sugar Loaves, Taranaki (Geol. Bop., 1866-67, p. 8); by Dr. v. 
Hochstetter as sanidine in the rhyolitio tufas of Lake Taupo, and flesh- 
coloured felspar in the syenite of the Boulder Bank, Nelson (New Zealand, 
Eng. ed., pp. 885, 471); by Dr. v. Haast in the granite and other crystal¬ 
line rooks of the West Coast, and as sanidine in the traohytes and trachy* 
dolerites of Banks Peninsula (Jurors' Bep. N.Z. Ex., 1865, p. 257, and 
Trans. N.Z. Inst., vol. xi., p. 504); and by B. Daintree, Esq., F.G.8., in 
dolerite of the Hororata district and Acheron section ; in traohytio rooks at 
Mt. Misery and Snowy Peak Bange and also in a granitic rook and 
pitchstone at Snowy Peak Range (Trans. N.Z. Inst., vol. vii., p. 458). The 
specimens in the collection of the Colonial Museum are a pink variety in 
granite from Dusky Sound, and a yellowish white specimen in a granitic 
dyke from Great Barrier Island. 

AUrite, ^ Si® 4* Na Si®, is mentioned by Dr. Hector in the diorites of 
the West Coast (Jurors’ Bop, N.Z. Ex., 1865, pp. 266, 487); by Dr. v. 
Haast in dioritic porphyries of the Biver Wilkes and Makarora Ranges 
(Jurors' Bep. N.Z. Ex., 1865, p. 257); by Mr. E. H. Davis at the Dun 
Mountain (Geol. Bep., 1870-71, p. 112); and by Prof. Liversidge from 
George Sound (Trans, N.Z. Inst., vol. x., p. 498). There is a white 
massive form, with chlorite, from Maori Point, Shotover, in the collection 
of the Colonial Museum. 

Labradorito , At Si* + (Oa, hia) Si, is mentioned by Dr. Hector in 
traobydolerites from Flagstaff Hill (Jurors' Bep. N.Z. Ex., 1865, p. 487) 
and by Dr. v. Haast in lava streams at Banks Peninsula (Jurors’ Bep. 
N.Z. Ex., 1865, p. 257), and m the basalts and as large crystals in the 
dolerites of Bauks Peninsula (Trans. N.Z. Inst., vol. xi., p. 499). There 
. is a specimen in the collection of the Colonial Museum from Purahanui, 
Otago, of a dirty brown colour, showing play of colours on cleavage planes, 
and another, of a grey colour, in dolerite from Mt. Charles, Otago. 

Sauuurite is mentioned by Dr. v. Haast in gabbro from Mt. Torlesse 
Jurors’ Bep. N.Z. Ex., 1865, p. 257). 
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Oligoclase , 2 Si 3 -j- (Na» Oa) 14 Bi tt , is mentioned by Dr. v. ilaast m 
quartz porphyries of Mt. Misery atid Malvern Hills (Jurors' Rep. N.Z. Ex., 
1805, p. 257), and It. Daintree, Esq., F.G.S. (Trans. N.Z. lust., vol. vii., 
p. 458), mentions the occurrence of a plagioclase felspar, which is probably 
oligoclase, in granite from Snowy Peak Range. 

Obsidian is mentioned, by Dr. v. Hochstettor, with rhyolites in the 
Taupo district (New Zealand, Eng. ed., p. 407); by Dr. v. Haast, on the 
sides of trachytic dykes (selbands) in Banks Peninsula (Jurors' Rop. N.Z. 
Ex., 1805, p. 257, and Trans. N.Z. Inst., vol. xi„ p. 504); and by Mr. 
J* A. Pond, in the volcanic rock from Mi*. Firth’s well near Mt. Eden, 
Auokland (Trans. N.Z. Inst., vol. vii., p. 400). Its distribution in the 
North Island is widespead in the volcanic regions which occupy the central 
and north-east portions of the island; but, so far as 1 am aware, no solid 
floes have been discovered, and the mineral has only been found iu isolated 
blocks. It was formerly largoly employed by the Maoris for the manufac¬ 
ture of weapons and implements. There are several specimens in the 
collection of the Colonial Museum from Taupo and White Island. 

Pumice. —Is found throughout tlio volcanic region of the contral portion 
of the North Wand whence it is brought down to the sea by rivors, and 
distributed along tho coast by the action of the tidos and currents. It is 
mentioned by Dr. v. lloclistetter (Now Zealand, Eng. ed., p. 48) as 
occurring in plateaux round Lake Taupo, 2,000 feet above the sea and 
he states (p. 884) that Mr. Grace s house is built of it. It is mentioned 
(Jurors’ Rep. N.Z. Ex., 1805, pp. 85, 258) from tho beach near Napier, 
where it is found in considerable quantities, brought down by tho rivers 
from the north and also from Waikato, and Mr. J. C. Crawford (Trans. 
N.Z. Inst., vol. vi., p. 850) states that it occurs in large quantities at 
Tokano and (Trans. N.Z. Inst., vol. viii., p. 877) that pumice floats down 
the Wanganui River in such quantities that it would bo easy for a ship, 
anchorod in the river, to put out nets and so load the ship. Around the 
volcanic group of Ruapehu and Tongariro there are immense areas covered 
with pumice, and at Kereru, Napier, and many othor localities on tho cast 
coast of the North Island, there arc extensive deposits of compact wliito 
pumice-sand, which are moutionod by Mr. McKay (Geol. Rep., 1870*77, 
p. 81). 

PUchstoi if.—The only district in New Zealand where this mineral oocurs 
is between Mt. Somers and Snowy Peak, where it is associated with quartz 
porphyries of which it appears to be the vitroous form, a complete series repre¬ 
senting the change from a fluid pitchstone, through various stages, to a 
quartz porphyry with felsitio base and small crystals of quartz and garnot 
in whioh no fluxion structure is visible. It is of all colours, from groy to 
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brown and red, and occurs in considerable quantities at some places* It is 
mentioned by Dr. v. Haast (Jurors 1 Bep. N.Z. Ex., 1865, p. 257, and Geol. 
Bep., 1878-74, p. 9) associated with the quartz porphyries of Mount Somers 
and Snowy Peak. 

Aluminates of Magnesia and Glucina. 

Spinel , Mg Ak—The occurrence of rubies with garnet and topaz in the 
alluvium of Waipori, Otago, is mentioned by Dr. Hector (Jurors' Bep. N.Z. 
Ex., 1865, p. 416). This mineral is also mentioned from M&nawatu, 
Wellington (Col. Mus. and Lab. Bep., v., p. 18) as rhombic dodecahedrons, 
and nearly opaque. They were not analyzed, and so are very probably 
garnets. 

Silicates of Glucina, Zirconia, Thoria, and Yttbia. 

Zircon , Hr, Si.—The occurrence of this mineral is mentioned by Dr. 
Hector (Jurors* Bep. N.Z. Ex., 1805, pp. 417, 488), who says “ 1 crystals 
of zircon wore oxhibited, in the Museum of the Geological Survey, from 
Timbril’s Gully,** and (Trans. N.Z. Inst., vol. ii., p. 871) with platinum 
and gold in the wash of the south ; and by Dr. v. Haast from the western 
slopes of tlio Southern Alp* (Geol. Itep., 1870-71, p. 24). In the collection 
of tlie Colonial Museum thero is a specimen of a biotite rock from Doubtful 
Inlet, Otago, in which there are numerous minute tetragonal prisms with 
pyramidal ends of a bright red colour, transparent, which are probably 
zircons. 

Topaz, 5 -AJ. Si -4- (A1 F 3 + Si F 9 ). — Is mentioned by Dr. Hector at 
Chatto Creek, Arrow Biver, and Waipori (Jurors’ Bep. N.Z. Ex., 1865, 
pp. 265, 488); and (p. 410) he says, “ in collections from the Otago Gold- 
fields’ department were some uncut topazes as large as pigeons' eggs, and 
of a pure white colour. Several smaller topazes of various colours have 
lately come into the possession of the Geological Survey of Otago from the 
neighbourhood of Waipori, where they are found in the alluvium along with 
rubies, garnets," etc. 

Emerald , £[ Si 8 + 8 G1 Si.—Specimens of this mineral have been for¬ 
warded from Dusky Sound by Mr. W. Dooherty, of which Mr. Bkey 
says:—“This is a somewhat rare mineral collected by Mr. William 
Dooherty, from a vein in the vicinity of Dusky Sound. When tested, 
it was found to be the mineral beryl, the distinguishing feature of which is 
the prosonce therein of the rare metal glucinum (beryllum.) Usually, this 
is to the extent of 12 to 15 per cent, in specimens of this kind. The 
mineral is of a full rich green colour, which it owes to the presence of 
sesquioxide of chrome. It occurs at Dusky Bay, in a pyrrhotiniferous 
quartz, forming little nests of confusedly crystalline masses having a 
tendency to assume a tabular form." 
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I have ainoe examined these specimens, and find the following sections 
of crystals, which confirm Mr. Skey’s determination 


o 


The hardness of the mineral is about 7, and it occurs in the more 
quartzoze portions of a syenitio gneiss, associated with garnets, pyrrhotine 
and chrome mica, as other accessory minerals. 

Tourmaline , n ft Si 4- H R Si, is mentioned by Dr. Hector in the granite 
and gneiss of tbo West Coast (Jurors’ Hep. N.Z. Ex., 1865, p. 206) ; by 
Dr. v. Haast, in granite, at Mosquito Hill on the West Coast (Jurors’ Hop. 
N.Z. Ex., 1866, p. 257), and by myself in micaceous and hornblende 
schists at Resolution Island (Geol. Rep., 1874-76, p. 81). There are some 
very fine specimens of schorl in clilorite schist, from Collingwood, in the 
collection of the Colonial Museum, arranged as long, black, striated prisms 
in broken strings which radiate from a centre ; they vary from a sixteenth 
of an inch to a quarter of an inch in diameter. Some very beautiful little 
acicular crystals m quartz, from Bedstead Gully, Collingwood, are also in 
the collection; they are of a deep block colour, and red by transmitted light. 
A blackish green variety also occurs in the granite of Tata Island, Nelson. 




Abt. XLVIIL— On a new Mineral belonging to the Serpentine Group . 

By S. Hsbbxbt Cox, F.C.S., F.G.S., Assistant Geologist & Inspector of Mines. 


(Read before the Wellington Philosophical Society, 21st October, 1882.) 


Heetorite .—This mineral is described (Col. Mns, and Lab. Hep. xv.) as 
an altered form of augite, but is more nearly allied to the hydrous silicate of 
the Serpentine Group. As, however, it does not correspond in composition 
with any described mineral, I have given it the name of Heetorite. 

Its composition, as determined by Mr. Skey, is— 


Silica 

Ferrous oxide 
Alumin a •. 
Ferric oxide 
Manganese 
Urns 

Magnesia .. 

wiBeT .. 


67-09 

16-46 

4-74 

traoes 

*> 

1*90 

18*94 

2-98 


100*00 
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Description .—Rhombic, in radiating groups, which separate in thin 
flexible lamina. Hardness 2 to 2*5; colour, whitish green to dark green, 
weathering to a bronze hue and pearly lustre. B.B. infusible, but becomes 
white; odour, bitter argillaceous when breathed upon. Allied to picros- 
mine and antigorite. It is from the Dun Mountain, where it occurs with 
the serpentine rooks. It was collected by the late Mr. E. H. Davis. 


Art. XLIX. — Description* of some neiv Tertiary Shells from Wanganui. 

By Professor F. W. Hutton. 

[Read before the Philosophical Institute of Canterbury f 7 th September , 1B82.J 
A short timo ago a collection of over a hundred species of Mollusoa from 
the 'Wanganui bed was submitted to me for determination by Mr. S. H. 
Drew, of Wanganui, and in it I found the following forms which appear to 
be undeBcribed:— 

Trophon expansus , sp. nov. 

Shell ovate ; spire moderate, acute : whorls five or six, spirally grooved, 
the grooves narrower than the ribs, about 26 grooves on the body-whorl, 
crossed by undulatiug laminso of growth worn smooth. Aperture ovate, 
wide, slightly angled behind ; outer lip expanded ; columella rounded, with 
a small posterior canal: anterior canal very short and recurved. 

Length, '77 inch ; breadth, *4 inch. Length of spire, *8 ; of aperture, 
*86; of canal, *12 inch. 

This is one of the purpuroid Trophons, but with a rounded oolumella; 
it is so like the figure of Purpura patens, H. and J«, that I should have con* 
sidered it the same, but that the authors state that P. patens has the colu* 
mella very flat. # 

Cominella drewi , sp. nov. 

Shell ovate, spire short: whorls six, spirally lirate, about 22 lira on the 
body-whorl; the spire-whorls finely longitudinally plicate. Aperture ovate, 
the posterior canal well marked: columella obliquely truncated; anterior 
canal well defined. 

Length, ‘78 inch; breadth, *46 inch. 

This species is distinguished from all our other species of Cominella, 
exoept C. ordtnalis , Hutton, by being spirally lirate, and from this species 
it is separated by its well-marked anterior canals, which makes it inter* 
mediate between CommeUa and Euthria . 
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OdostonUa therriffi, sp. nov. 

Shell subulate,tapering: whorls fifteen, smooth, flattened and polished, 
the suture deep. Aperture ovate; peritreme not oontinuous; oolumella 
with one strong plait. 

Length, *55 inch ; breadth, *17 inch. 

Named after Mr. G. Sherriff, of Wanganui. 

Trochita inflat a, sp. nov. 

Shell subgiobose; whorls two and a half rounded; the last inflated, 
with four or five distant, narrow, spiral ribs crossed obliquely by lines of 
growth: apex lateral. Aperture ovate, the lamina ooncave. 

Height *4 inch. Length of aperture *88 ; breadth *72. 

This species haB externally the appearance of a Xatica, but the surface 
is not polished. 

Anthora coniea , sp. nov. 

Shell conical, high; whorls seven, slightly convex, with fine spiral 
moniliform ribs, about eight on the penultimate whorl; suture deep; base 
of the last whorl spirally striated with moniliform striae, the angle rounded. 
Axial cavity deep, smooth, conical; columella with a slight posterior fold. 

Height *84 inch ; breadth *84 inch. 

This species has the smooth axial cavity of A. tiarata , but it is larger, 
higher, tho granulations finer, and the basal angle much more rounded. 

Note. —In addition to these new species there was in the collection a 
specimen of what I take to be Siphonaria J'mcozomta , Augas (P.Z.S., 1866, 
p. 66), which appears to be the same as Fusu * minutieqaamosus, .Reeve. 


Art. L. — S r ote on the Kilt Deposit at Lyttelton. By Prof. i\ W. Hutton. 

[Read before the PhUoeophical Institute of Canterbury , 6th April , 1883.] 

In cutting back the hill on the west side of Lyttelton Harbour to make room 
for the dook, an excellent section has been exposed of the silt deposit and 
the rooks underlying it. An uneven surface of volcanic rocks is covered by 
the silt, which is distinctly stratified, and dips at an angle of 8 degrees to 
the north-east, that is towards the harbour. In 1878 the cutting behind tho 
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railway station also showed that the silt was stratified, but this section is 
now obliterated by weathering, and I have thought it important to call the’ 
attention of geologists to the seotion behind the dock while it is still fresh; 
for no doubt it will soon become obliterated like the one behind the railway 
station. 

The origin of this silt deposit is of considerable interest, as it is im¬ 
portant evidence in discussing the question of the latest oscillations of level 
in New Zealand. Dr. von Haast, in his Report on the Geology of Canter¬ 
bury and Westland (1870), p. 807, calls it 44 The Loess Formation," com¬ 
pares it with the loess deposits of China described by Baron von Richthofen, 
and says that “ the general character and position of the principal loess (or 
loam) beds in this province prove clearly that they have been formed by the 
modus opcrandi pointed out by Von Richthofen." There is, liowovcr, one 
difference which he mentions, “ and that is tho absence in the Canterbury 
beds of the peculiar small marly nodules so common on the Rhine, the 
Danube, and in China." 

The modus ojmrandi in question is the following: The fine particles of 
earth earned down tho slopes by the rain are partly retained by the grass 
growing on the slopes, and the dust blown across the land by tho wind is 
also retained by the grass, the roots of which also decay and assist in raising 
the ground;—so that the formation is a mass of grass covered with fine 
earth and sand brought by the wind and the rain, and has, of course, an 
entirely subaerial origin. It is characterized by being unstratified, and by 
having a 44 peculiar vertical capillary texture,” caused by the decay of the 
roots of the grass. 

I am afraid that the well-marked stratification of tho base of the Lyttel¬ 
ton silt deposit can hardly be reconciled with this method of formation, 
and there are several other difficulties which cannot, I think, be explained 
on tho theory of a sub-amal origin. 

In the first place the deposit is widely distributed and rests upon beds 
of very different mineral composition. According to Dr. von Haast it is 
found at the foot of Mount Grey and on the Moeraki Downs, where it lies 
upon tertiary argillaceous and calcareous sandstonos; at the Malvern Hills, 
where it rests upon secondary sandstones and slates. At the southern end 
of the Canterbury Plains it occurs from the Orari to Timaru, where it is 
found on tertiary sedimentary and volcanic rooks; and in some places it 
lies on the shingle of the Canterbury Plains. South of Timaru it can be 
traced beyond the Waihao, and in the valley of the Waitaki south of 
Elephant Hill. From my own observations I know that it is largely 
developed at Oamaru, where the base is also stratified, and that it extends 
as far south as Moeraki Peninsula* It is difficult to understand how so 
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widely extended a deposit, resting on such different rocks, could be formed 
in the way suggested by Dr. von Haast; and it is also difficult to under¬ 
stand why, on this hypothesis, the deposit should be found only on the 
coast near the mouths of the great rivers from tho Waimakariri to the 
Waitoki, and not elsewhero. 

In the second place the limit in height of the deposit must be noticed. 
In the “ Transactions of the Now Zealand Institute,” vol. vi., 1878, p. 428, 
Dr. v. Haast says that on Banks Peninsula it extends to a height of 800 
feet above the sea; and in his Beport on the Geology of Canterbury he says 
that at Timaru it reachos to near the summit of Mt. Horrible, which is 
1,272 feet high. No other data can be obtainod at present, and the 
difficulty here is to explain why, on the subaSrial hypothesis, its height on 
Banks Peninsula should be limited to 800 feet, notwithstanding that grass 
grows, rain falls, and the wind blows at much greater altitudes. 

In the third place the silt deposit is not confiuod to the slopes. At 
Oamaru it covers tho very highest points of Oamaru Cape, as may bo seen in 
fig. 7, page 55, of my report already quoted ; and in many parts of Banks 
Peninsula it is better developed on the ridges than in the valleys, as the 
accompanying sketch of the cliffs between Little Akaloa and Mackintosh 
Bay will show (fig. 2); so that the action of rain in its formation must be 
eliminated. 

Little Bandy’s Mackintosh 

Akaloa. Head. Bay. 



Fig 2, o t silt deposit ; b, volcanic rocks. 


Tho last point to bo noticod iH the fossils contained in the deposit. 
Usually it is quito unfossiliferous, but Dr. von Haast states that moa bones 
and land shells have been found in it somewhere on Banks Peninsula, but 
no definite locality is named. The occurronoe of land shells is remarkable 
considering how rare they are now in Now Zealand, and that they are 
almost entirely confined to tho bush. 1 have never heard of any land shells 
having been found on grass land except iu crevices of limoBtone, or under 
blocks of the same rook; and there is no limestone on Banks Peninsula, 
while, according to Dr. von Haast’s hypothesis, the formation accumulated 
on open grass land. 

At Oamaru marine shells of still living species are found in the lower 
part of tho deposit up to a height of 60 feet above the sea. A list of the 
species will be found at page 70 of my 41 Beport on the Geology of Otago,* 9 
1876. 
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Moa bones are also found in the deposit at Oamaru in the position 
figured on page 71 of the report just named. Dr. von Haast also says, in 
his Beport on the Timaru District (1865), that this silt deposit is underlaid 
by fine clay or gravel, sloping up from the sea to a height of 686 feet, and 
containing recent marine shells near the sea; (see also Beport on the Gan* 
terbury Plains, 1864, p. 8). Tiie difficulty here is to explain the presence 
of marine shells at Timaru and at Oauiaru, in the latter place in beds of 
gravel distinctly intorbedded with the silt. 

All these facts are explained on the hypothesis that this silt deposit is 
due to the fine mud brought down by the great rivers and deposited on the 
bottom of the sea when the land stood some 1,000 feet or so lower than it 
does at present. Two other difficulties, however, now present themselves. 
First, the absence of marine fossils in the upper part of the deposit: and, 
secondly, the absence of sea-cliffs at high levels in Banks Peninsula. Both 
these are cases of negative evidence and of no great weight. Many un¬ 
doubted marine formations are devoid of fossils, and in our case this may 
be due to the rapid deposition of the silt, or to tho unfavourable nature of 
the sea-bottom for marine Mollusoa. The moa bones, of course, offer no 
difficulty; they are the remains of birds floated down the large rivers. 
With regard to the sbsonce of sea-cliffs on Banks Peninsula—wliich, how¬ 
ever, cannot yet be said to be certainly established—we must remember 
that sea-oliffs are formed only when the land is stationary, and that, if the 
movements of depression and elevation were continuous, no sea-cliffs would 
be formed, or only such small ones as would be easily obliterated. 

It appears to me, therefore, that the evidence in favour of the marine 
origin of tins deposit preponderates enormously over the evidenoe in favour 
of its subadrial origin. 


Ant. LI.— •On the Formation of the Quart * Pebbles of the Southland Plains . 

By W. S. Hamilton. 

[Read before the Southland Institute , 9th May , 1889.] 

Thk great abundance of white quarts pebbles about Inveroatgill, and all 
over the seaward portion of the Southland Plains, is quite a feature of its 
geology. To strangers visiting the district, the first question that suggests 
itself is, where has all that quarts come from ? 

The usual hypothesis entertained is, that great mountain masses have 
been washed down by the action of the sea, or by the great annual rainfall, 
and that the quarts reefs or dykes in these mountains, being harder than 
the adjoining strata, have withstood the action of the water, and appear as 
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water-worn pebbles in our diluvium. On closer examination, however, it is 
found that this hypothesis CAnnot be the true one. In all the mountains 
which surround the plains in question, such as Longwood, the Takitimos, 
the Hokouuis, and the mountains to the east of Wyndham, quartz veins are 
of rare occurrence, and form a quite insignificant part of the whole. It is 
also seen that the detritus or gravel formed at the base of these ranges is 
of quite a different character to that under our notice. The gravel of the 
beds of the Oreti and Mataura formed from these mountains is, for the 
most part, blue in colour and composed of very hard sandstone or slate. 

The upper plains of Southland, such as the Waimea, Mararoa, Otapiri, 
and Lora Plains, are composed of gravel of this kind, while the lower plains 
near the sea-level are composed of heavy beds of milk-white quartz of the 
kind we are speaking of; and it is further found by the bores that have 
been made, that these beds alternate with heavy beds of clay and seams of 
lignite to the depth of more than 200 feet. These beds of quartz could not, 
therefore, have been deposited from the mountains behind our plains on the 
landward side. 

Similar difficulties stand in the way, if we suppose them to have been 
derived from the seaward sido. The syenite of the Bluff lull contains 
plenty of quartz, but only as a component of a rock as hard as quartz itself; 
and which water wears into round balls remarkable for their great elasticity 
and hardness. 

The Btewart Island granites could not account for the deposition of 
these beds anything more easily; nor the sandstones of Buapuke, or the 
Greenhills. 

The only remaining possible supposition is, that there were mountains 
of quartz in situ , which were degraded on the spot, and left these beds to 
mark the place where they stood. This is so unlikely that it can hardly be 
entertained, as mountains of this kind occur nowhere else in the neighbour¬ 
hood, and even if such had been the case here, the great hardness of such 
mountains must have resisted the denuding forces as much as the sand¬ 
stones and the granites in their neighbourhood. No vestige or evidence of 
suoh mountains is anywhere seen, while the beds of clay and lignite would 
have to be otherwise accounted for. 

However much geologists may object to it, the true theory of the forma¬ 
tion of these pebbles seems to be, that they are silicified wood; and the more 
they are examined, the more convincing does the proof become that these 
beds represent, in one condition, the remains of ancient forests, just as the 
coal beds represent the same thing in another condition. On examining 
these pebbles closely, it is seen that, in almost every case, the appearanoe 
of wood structure can be detected. In some cases it is quite perfect; the 
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annual growth-rings, the medullary rays, and the vascular tissue being 
easily seen. Their crystallization is quite peculiar, differing entirely from 
reef-quartz in being vesicular, or something like what snow is to ice ; and 
much softer than rock-quartz, so that in many cases they can be scratched^ 
with a knife. They are all flat-shaped, or knot-like ; just as if they had 
been originally pieces of bark, or knees, or resinons knots, whioh had 
resisted the action of ordinary putrefdbtion long enough to become com¬ 
pletely silicifled. 

Specimens are found showing the different stages of tho process, from 
lignite to perfoct quartz. The small set accompanying this pnper may bo 
referred to and described. No. 1, from the HokonuiH, in conglomerate, is 
unmistakable wood, evidently a root of black pine (I'odocarpns spicata) or 
kowhai (Sophora tetraptera). It is very hard, rings liko clinkstone on being 
struck, and is dark blue in colour, evidently from the carbon not being quite 
oxidized out. In this respect it is exactly like a clay pipe when insuffi¬ 
ciently burnt, part of the carbon of the nicotine remaining in the form of 
soot to stain the pipeclay blue. In every respect this specimen is perfect 
stone, giving sparks with steel, and with a specific gravity equal to quartz. 
Its perfect woody structure and charcoal colour alone betray its origin. In 
time the blue colour would no doubt have given plaoe to white or grey, when 
the last vestige of its carbon had been oxidized to CO,. No. 2 is from the 
top of the coal at the Nightcaps, and shows the wood first changed to lignite, 
on the under side, while the upper, or that exposed to the atmosphere, 
is becoming white, hard, and quartz-like, with a burnt appearance. No. 

8 from the same locality showB this burnt appearance to such a degree 
that one would conclude on looking at it that it had been through the 
fire. Such, however, could not have been the case as it was detached 
from the solid seam by the writer. 

These specimens show that carbon gets away from wood remains in all 
probability as CO f by slow combustion at ordinary temperature; and when 
silica is supplied in the same proportion by highly silicated water, the 
condition has in all probability been attained for the preservation of the 
structure, after every other trace of its original has disappeared. 

Had the water absorbed by the decaying timber been unable to supply 
the silica in the proper proportion to replace the carbon as it oxidized, 
caverns in the quartz would probably have been formed, or a vesicular 
structure, if more nearly equal to the demand,—just what is often observed 
in these specimens. If the supply of silica was in exact proportion to the 
departing carbon, perfect opal would be the result; while if from increase 
of temperature from any oause, fermentation and putrefaction set in, the 
carbon would get away so rapidly that no silicification oould take plaoe, 
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and no remains whatever would be left to tell the story of the kings of the 
forest as we see them embalmed in these specimens in their mummy-oases 
of milk-white quartz. 

From this point of view our plant and forest remains are disposed of in 
nature in three different ways, viz.:— 

1. They rot and mix with tho soil, where the carbon slowly oxidizes in 
the earth. This is proved by experiment, The air of the soil is found to 
contain far more carbon dioxide than the atmosphero, and thus the CO* of 
the soil is far greatest during the summer months, when the temperaturo is 
high. Pettenkoffor (Watt’s Chem. Die. 8, Sup., p. 133) found that tho 
quantity of GO* in the air of the soil increases very gradually from the 
greatest depth examined by him—about fourteen feet—upwards to the 
surface, and that during August and September, at Munich, it was five 
times greater than it was in January. This can only be from tho gradual 
oxidizing of the woody matter of the soil—at least the presumption is very 
strong that it is so, although some are of opinion that it may be obtained 
from some of the lowest forms of animal life. 

2. The remains of plants and trees may oxidize so gradually that, in a 
silicious soil where they absorb silieious water, they may be Bilicifiod, and may 
thus form vast gravel beds of quartz, or of nodules of sandstone composed 
of quartz, lime, magnesia, potash, etc., in combination, according as the trees 
or the vegetation were rich in these. In this way our lignite beds may 
pass by oxidation into sandstones or slato or marl, according as the original 
vegetation was rioh in silica, alumina, or lime, and according as the water 
absorbed by it was rioh in these elements. 

8. Or these remains may —by being excluded from tho atmosphere by 
aooident, or where deposited in great thioknoas—form beds and soams of 
coal whioli may resist for a long time the oxidizing influence of the air. 
Goal seams are almost always found to have been protected from the air 
and from silicious water by dense beds of fireclay above and below, im¬ 
pervious to water and air and other elomonts inducing change. Those 
deposits depending only on rare and accidental conditions will, therefore, be 
the exception, and will be tho least common way in which the carbon of 
thesp remains is disposed of. 

These considerations lead us to suspect that vegetation may have had 
more to do with the formation of many of our sandstone rooks than is 
generally supposed. Many things strengthen such a supposition, such as 
the ash and plant beds so frequently met with, the eminently concretionary 
character of many, almost all of them, a&d the strange absence of fossil 
remains from many of our sandstones. The red and Mae slates of our 
27 
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M&itai formation, for instance, are not generally so metamorphosed as to 
have destroyed the fossil remains which were almost sure to have occurred 
had these beds been laid down by tho agency of water. 

The remaining specimens numbered 4, 8,9, 10 still exhibit the structure 
of wood, but are completely oonvorted into quartz, with a specific gravity 
of 2*6 to 2*8, and having grains of magnetic black sand, or thin laminae of 
mica here and there between tho growth-rings of the original wood, and in 
the caverns of tho structure. These specimens may be picked up in thou¬ 
sands in our streets and in our gravel pits and cuttings, indeed scaicely a 
piece of quartz con be picked up which does not show woody structure. 
No. 0 is silicified wood resembling chert where the woody fibre is quite 
distinctly seen. No. 18 has woody fibre very fine and donse, but with true 
veins of crystalline quartz transverse to tho fibre, just as if the wood in the 
lignite stage had, in shrinking, cracked and admitted the silicious wator to 
deposit, amidst the chemical changes going on, true crystalline quartz. 

The water-worn condition of these pebbles must have resulted from a 
submergence, probably very slight, of the plains for some time. Indeed the 
lignite beds alternating with beds of clay and quartz gravel prove conclu¬ 
sively that this was tho case, and that such alternations of level must have, 
taken place, a great many times, during probably long periods, since we 
meet with thin seams of lignite, alternating with clay and gravel in the most 
natural way, for more than 200 feet in the bores that have been put down 
in the neighbourhood of Invercargill. These plains, then, on which we live 
and move to-day, but slightly elevated above the tide, have been so (only 
sometimes just as much below tide-mark as they are now above) for long 
periods, during which immense forests grew, decayed, and became quartz 
gravel, while for correspondingly long periods the tide washed over them, 
covering up with day the deposits of timber to make lignite of them, and 
polishing the pebbles which had passed into a more advanced stage of 
change through the oxidizing of the carbon of these vegetable remains. 

This natural oxidizing of the carbon of the vegetable world at ordinary 
temperatures, or at temperatures considerably elevated under the surface, 
is probably a process which has not been comprehended in all its magnitude 
and importance. The small amount of carbon dioxide in the atmosphere 
(only about 8 in 10,000) has probably a misleading effect, leading us to con¬ 
clude that the process must be very insignificant when the product is so 
small. 

When we consider, however, that all the growing forests of the world, 
nay, the entire vegetable kingdom, derives its carbon principally from the 
carbon dioxide of the atmosphere, it will be comprehended what an enor¬ 
mous supply will be wanted. It will want little loss than the oxidizing of 
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all the vegetable remains of the world to supply the demand, if the vege¬ 
table growth is to go on, and the forests are to maintain their extent and 
height. In this way the oarbon is just the current capital of the vegetable 
kingdom ; the carbon dioxide in the atmosphere is the daily balanoe in the 
bonk, which, like tho reserve in the Bank of England, is found to be con¬ 
stantly changing; while the coal deposits are what corresponds to dead 
capital, which man is doing a service to nature in digging up and oxidizing 
so that it may onter afresh into the currency of the vegetable kingdom. No 
doubt part of this carbon circulates through the animal kingdom as well, 
but it can hardly be supposed that all the carbon used up in vegetation 
could be supplied by tho animal kingdom alono. It is much more probable 
that the great vegetable kingdom is completely balanced as to the demand 
and supply of its carbon, without the aid of the animal kingdom at all, and 
that the latter is merely a kind of parasite on the former. 

Tho vast masses of carbonato of lime in the limestones of our marine 
deposits is another instance of dead capital, but there can be no doubt that 
the carbon gets away in this case too, and that the lime goes into combina¬ 
tion with silica, etc., forming silicates, sulphates, etc., of lime, and that 
the limestone rocks slowly change into sandstones of various kinds. In 
this way the oarbon of our planet seems only an instrument used in its 
architecture, being always withdrawn to be used over again, but not 
entering into its composition permanently. 


Art. LII.— On the Occurrence of Platinum in Quartz Lode* at the Thame* Gold¬ 
fields. By J. A. Pond. 

['Read before the Auckland Institute , 23rd October , 1832.] 

Bomb months ago, while the shaft in the Queen of Beauty Gold-mining 
Company was being deepened from the 540 to the 600 feet level, a quartz 
vein was cut which descended nearly vortioal, and finding this to be impreg¬ 
nated with massive pyrites, I decided to assay portions to prove as to its 
gold-bearing character. The first assay of 200 grains yielded bullion *021, 
which, on parting in nitric acid, still retained its silvery lustre and appear¬ 
ance, showing that some other metal than gold was present, and this led 
me to continue the further examination of this vein. Making assays of the 
different portions of the stone, I obtained various values, the highest being 
*776 grs. of bullion from 400 grs. of ore, whioh, after parting, was reduced 
to *126 grs., or equal to 10 ozs. to the to$. 

Placing the various beads together, I proceeded to isolato tho metal, 
obtaining silver, gold, platinum, and iridium. My examination has only 
been a qualitative one as yet, as the breaking of a flask containing the whole 
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of my solution resulted in the loss of an unknown amount; and hence the 
absence of exact data. The assays made from this leader varied consider¬ 
ably, the lowest being at the rate of 1 oz. 5 dwts. 18 grs. to 10 oz. 6 dwts., 
showing that it was very irregularly present in the stone. When Jblio pecu¬ 
liar characteristics of its presence are found it will be possible to isolate 
sufficient of the group to show the quantity of the other members of the 
platinum group which accompany it. 

In the continuation of this investigation I have found this metal present 
in the large reef, both at the 540 feet and 600 feet levels, by assay, but in 
very much smaller proportions, and have washed soveral packets of tailings 
from the battery, the result of the crushing of this reef, and obtained the 
metal in the shape of minute grains accompanying the escaped gold. These 
grains viewed under the microscopo are generally rounded, but a great 
many take the octahedral shape, some being beautifully perfect crystals. 
As it is intended to commence sinking immediately to the 670 feet level, I 
shall have ample opportunity of continuing my examination of this subjeot 
with a view to finding whother it is possible to note itB presence in the 
stone by any visible peculiarity. 

The rarity of this metal being found in situ may be gathered from Ure, 
who remarks of a sample of ore containing platinum from Guadalcanal in 
Bpain, “ This would be the only example of platinum existing in a rock 
and in a vein." Since then, however, Edison in America and Roscoe and 
Schorlemmer have shown that it exists more largely than is generally 
presumed, and I think it is highly probable that if it was looked for syste¬ 
matically at the Thames, it would result in its being found much more 
widely distributed in the network of reefs and leaders than is generally 
supposed. 
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Art LII1.— Our Earliest Settlers. By B. 0. Barstow. 

\Read before the Auckland Institute , SO th November , 1882.] 

I must commence by giving a definition of the word “ Bottlers.” I do not 
mean « 4 colonists " thereby, because at tho timo of which 1 am about to 
speak, the notion of forming a colony in New Zealand,—(by colony, I 
understand a body of people transplanted from tho parent state, but re¬ 
maining in more or less subjection to it),—had not entered into mon's 
minds; nor do I yet moan tho first white people who came by chance to 
be ^wellers in theso islands, for these were, with one oxcoption, runaway 
convicts from Now South Wales and desorters from ships,—tho former 
seeking to regain their liborty, the latter either disgusted at thoir treatment 
on board ship, or perchance boguiled from their duty by the blandishments 
of Maori maidens. To these classes mAy be added a few notorious mis¬ 
creants whom masters of vessels, for their own safety, had put on shore. 
But the people of whom I am about to speak, were those who came here 
deliberately with tho intention of remaining for years or for life. Their 
last survivor has but recently passed away. 

These islands wore first made generally known to Europe owing to 
Tasman's having anchored off the southern one ho long ago as the yoar 
1642. The hostility of the numerous inhabitants deterred him from 
attempting to land, but we owe to this visit the name which our country 
still retains, “ New Zealand." Wo havo no record of its having been again 
visited until Gook in 1769 reached its shores from Tahiti; but from this, 
and his two subsequent voyages hither, can be traced overy successive step 
whioh has led to making New Zealand what we now see it to bo. Through 
Gook beoame known its extent, populousness, fertility of its laud, the 
excellence of its harbours, whilst upon the other hand tho nativos acquired 
pigs and potatoes, at tho same time becoming acquainted with the uses of 
iron and firearms. We shall see presently the consequences of those so 
diverse subjects. 

The aooounts of Oaptain Cook's voyages led to two sohemes of very 
different characters,—the one being the formation of a penal settlement at 
Port Jackson in 1788 by Oaptain Phillip with some 750 convicts ; tho other, 
the despatch by the London Missionary Society of a body of missionaries in 
1796 to Tahiti, in the ship 14 Duff; " of this party a Mr. and Mrs. Henry 
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were still living whan I was at Tahiti in 1844. Each of those expeditions 
had an influonoe upon our own land: Sydney, by the influx of settlers and 
convicts, rapidly became populous; ere long vessels were built there, and 
trading or exploring voyages undertaken. Thoso colonists were early 
stimulated to engage in the whaling trade, which London merchants, 
aroused by the narratives of Wallis, Carteret, and Cook, by the begiuning 
of this century were pushing in the southern hemisphere (French priva¬ 
teers having rendered cruising in the north too hazardous); and both 
English and colonial whale-ships soon began to resort to Now Zealand for 
wood and water, pork and potatoes, these latter already abnndant from 
Cook’s introduction of them. A life of adventure and excitement was 
congenial to Maori temperamont; they shipped for a cruise, usually with a 
proviso that their discharge should take place at the port of departure, a 
stipulation too often disregarded when its oxoeution was inoonvenient to # the 
master. Indeed, a New South Wales Governor (Macquarie) found it neces¬ 
sary to issue a proclamation against kidnapping New Zealanders and 
making them serve as sailors against their will. In these modes some 
Maoris found their way both to London and Sydney ; whilst to this nearer 
port others went in trading vessels as passengers, being intent upon pro¬ 
curing axes and iron tools, but more especially covetous of the posses¬ 
sion of firearms, whoso deadly effects thoy had seen in all their early 
communications with the whites. Cook, a fairly humane man, had 
shot seven in his first week in New Zealand; and three years later 
Marion du Fresne, in retaliation for the slaughter of some of his crew, 
attacked a pa at the Bay of Islands and shot a large number of its 
inhabitants. 

Many years back I tried to find out when the northern natives first 
became possessed of gunB, and put the question to an aged chief of Ngati- 
wai hapu —the same people who had come into collision with Marion. 
He bad not heard of any guns being captured when the Frenchmen were 
killed at Manawaora, but told me that he had helped to get the first gun 
that he knew of their possessing. He said that a party of sailors had 
landed some casks to get water, and, as it was eold, had made a fire to 
warm themselves by whilst the water was running by a spout into the 
oaskB. One of the crew walked up and down with a musket, as a sentinel, 
showing that amicable relations with the islanders could not be trusted to, 
but as no Maoris were visible he rested his gun against the steep bank of 
the gully, walked to the fire and, wanning his hands, chatted to his com¬ 
rades. Three young natives had, however, been watching the movements 
of the sailors, and marking the opportunity, one of them crept from bis 
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oonoealment in tho scrub, and, unobserved, possessed himself of the prize, 
which the throo then hurried away with. For somo time subsequently a 
warrior of the hapu always carried this piece in front of his war party as an 
44 intunidator” to the enemy, though the modo of using it was quite un¬ 
known to them. 

This must have happonod prior to tho destruction of the ship “Boyd,” 
as the northern natives acquired then a considerable number of firoarms, 
and had already learned their use, but must have boon long after Captain 
Fumeanx’s boat’s crow was out off. Several of his party were armed. 
The northern natives might not have ovon heard of that event, as owing 
to the incessant hostilities prevailing amongst the peoplo news woulu uv* 
reach far, and that tragedy happened on the South Island. 

As far as I know, a Whangarei native, named Moehanga, was tho first 
Maori who reached England, whither he was taken by a Mr. Savage in 1805. 
Moehanga was thoro looked upon as a great curiosity, and was presented 
to Georgo III.; many useful articles wero given him, and tho Government 
sent him back to Bydnoy, whence ho was forwardod to tho Bay of Islands. 
Although Moehanga had n well tattooed face, ho was a man of no import¬ 
ance : ho was therefore soon bereft by his superiors in rank of tho goods 
and tools with which ho had boon suppliod, and incurrod besides the 
too common misfortune of travellers, of being pointed out as a man 
who told such marvellous stories that ho was doomed to bo poraruji , or 
insane. 

To Sydney—Port Jackson as it was then generally called—Maoris had 
found their way much earlier. Captain King took two cliiofs over in 
1798, and a year or so later Te Pahi, chief of ltangihoua, a pa near the 
north head of the Bay of Islands, with several of his sons, went thither. 
As Te Pahi was favourably spoken of by the masters of whale ships and 
traders, he was made a good dearof by the Governor. An eager desire for 
cultivating trade in flax, timber for spars, salt pork, or any other return 
cargo for convict ships, oxistod, and it was hoped that by his means com¬ 
merce of that kind might be developed. Te Pahi and family wore con¬ 
veyed back in a government vessel. Mr. Marsden, the Colonial Chaplain, 
had taken a great interest in him, and, during his stay at Paramatta, had 
managed to learn a few words of tho Maori language. Te Pahi visited 
Sydney again some eight or ton years later. 

By this time the success of the London Missionary Society at Tahiti 
had become known, and Mr. Marsden, stimulated by the accounts received 
thence, thought that a favourable opportunity now presented itself for a 
similar undertaking in this country. With this view ho took Te Pahi to 
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his house, keeping him there for some months, partly with a desire to 
instruct him in the doctrines of Christianity and convert him, and thus 
open up a way for further operations amongst his people, and partly 
that he himsolf might learn from bis guest something more of the 
language and customs of tho inhabitants of these islands. Mr. Mars- 
den, indeed, made a promise that ere long he would pay Te Palii a 
return visit. 

With this object, amongst others, Mr. Marsden obtained leave of absonoe 
and returned to the mother country, where he with some difficulty prevailed 
upon the Church Missionary Booioty to look favourably on his projoct, and 
to promise him £500 a year for its support. He induced a Mr. Kendall, by 
profession a school-master, but a man of some means and imbued with a 
love of adventure, to join in the undertaking, and to become a missionary 
to New Zealand. Mr. Marsden was ordered by tho Government to return 
in the ship u Ann,” and, after being on board a few days, found there a sick 
Maori named Tuatara, who having been buffetted about from one whale- 
ship to another for some four years, was now trying to get back to his wife 
and family in New Zealand. lie turned out to be a nephew of Te Pahi, 
and a denizen of the same place. This gave Mr. Marsden a further oppor¬ 
tunity of increasing his Maori learning, of which he was not slow to avail 
himself. This he could do with more effect, as during his voyages Tuatara 
had picked up a good deal of English. Mr. Kendall did not accompany 
Mr. Marsden, but two othor persons did so, Mr. Hall, a builder ; and Mr. 
King, a shoemaker, both under engagement to the society. The former, 
I believe, married just prior to sailing, and brought out his wife with 
him. 

On the arrival of their ship at Sydney, in February, 1810, they were 
met with the news of the massacre of the crew and passengers of tho ship 
“Boyd," in Whangaroa Harbour. I dare say that many of you have heard 
the story, still as it may be unknown to some, and the event bore materially 
upon the train of affairs which I am now narrating to you, I feel that I am 
not digressing in giving a brief aocount of the matter as it has come to me, 
partly from a participator in it. 

Captain Thompson, of the ship “ Boyd/' of some 500 tons, fell in at 
Sydney with two Whangaroa natives, and as his ship was bound home 
with some passengers and but little cargo, gladly acceded to their 
suggestion of calling at that place for a quantity of spars, which they 
undertook to procure for him; they themselves agreeing to work their 
passages down. In the course of the voyage, one of these natives, Hori 
by name, being ordered by the captain to do some work aloft, made the 
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exouse that he was sick, and being threatened with a flogging if ho con¬ 
tinued his refusal, pleaded that he was a chief and should not be so treated. 
Floggod he was though. The ship arrived safely at Whangaroa, the natives 
were allowod to land, and next day returned on board to take the captain to 
see the spars; meanwhile Hori had told his people of the indignity put upon 
him. Oaptain Thompson, with two boats 1 crews, were guided by the Maoris 
some five miles from the ship up the Eaeo River, and after landing were led into 
the kahikatea bush which grows near the banks. An onslaught was mado upon 
them, and every man slain. The natives, after putting on the sailors 1 clothes, 
pulled down in the dusk to the ship, whioli thoy surprised—Hori answering 
tho sentry's hail—except some few sailors, who took refuge in the rigging, a 
Mrs. Morley and child, a girl named Braughton, and tho cabin boy. All 
on board were ruthlessly killed that night; the sailors were shot noxt 
morning; but the other four, who had shown compassion towards Hori 
after his flogging, were spared. Thoy woro afterwards given up to a party 
of Bay of Islands natives, of whom Tamati Waka was ono, taken over 
thither, kindly treated, and put on board tho first vessel bound for 
Sydney. 

Altogothor seventy souls belonging to the ship perishod in this sad affair, 
but more lives yet were lost in cousequonco of it. Unfortunately for him¬ 
self, To Pahi was at Whangaroa when tho tragedy took placo. Ho sub¬ 
sequently asserted that ho was altogether ignorant of tho attack at Kaeo, 
having boon at a distant part of the harbour, but hearing of the capture 
of the vessel, wont on board, and did his host to prevail upon the natives to 
spare the surviving sailors, but without avail, and thereupon returned dis¬ 
gusted to his own place at the bay. The tidings quickly spread, and reach¬ 
ing the captain of a whale-ship lying at the bay, ho at once put to sea. 
Shortly after, falling in off the coast with several other ships, the crows, upon 
hearing the news, determined upon revenge, and learning Te Pain had been 
at the scene of slaughter, manning their boats, pulled in at night and 
attacked a pa, situated on a small islet opposite to Raugihoua, in whioh Te 
Pahi usually lived. Except Te Pahi himself and one other man, every 
native in the pa was killed, and these two were wounded, the former whilst 
swimming ashore being struck by a musket ball fired at him by a lad who 
was keeping one of the boats. Te Pahi died from the wound within a year, 
and thus Mr. Marsden lost his most powerful and trusty supporter. It 
seems probable, judging from the partiality shown by Te Pahi to the 
pofata, that his story was the correct one, and that ho suffered owing to 
the similarity of his name to that of Hori’s brother, Te Pulii, who un¬ 
doubtedly was one of the ringleaders in the bloody affai r; but it is certain 
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that Te Pahi's poople participated in the plunder of the ship, for some was 
found in his pa ; earrings were made of dollars captured in tho “ Boyd,” 
and being worn far and wide among the natives servod for years after as 
memorials of the catastrophe. 

The destruction of Te Pahi’s poople was not the only retribution rooeived 
by the natives, as twenty-one were blown up by tho explosion of a quantity 
of gunpowder, which, having been accidentally wetted, they wore drying on 
one of the ship's sails. The only survivor of that party narrated that, whilst 
they were all sitting round the powder, one stated that it was dry enough, 
another contradicted him, and, after a few words more, threw the ashes out 
of his pipe into the powder, and thus put the dispute to tho proof; tho sus- 
vivor, though blown up, escaped by falling into tho water. 

A figtree on the bank of tho Kaeo, near Mr. Nisbet’s house, used, in my 
time, to mark tho site of tho hant/i in which Captain Thompson and his 
boats' crews wore cooked. A fragment of the “ Boyd ” and one of her guns 
are in our Museum. Another gun is in tho crater of a volcano at Pakaraka. 
I have seen at low water some of her timbers in Whangaroa Harbour, though 
the upper works of tho ship were accidentally burned. 

Of courso this sad businoss entirely disconcerted all Mr. Marsden's 
plans. Tuatara he took to his own houso, keeping him there some nine 
months, (as at first a Maori was hardly safe in Sydney streets), when ho 
left, pledging himsolf to come and fetch Mr. Marsden and party whenever 
it should be Bafe for them to livo in New Zealand. Messrs. Hall and King 
went to work at their trades, and did well. Mr. Kendall’s departure 
from England was countermanded for a time. Matters continued in 
abeyance for a couple of years, when, the excitement provoked by these 
unfortunate incidents having been allayed, Tuatara, who had succeeded to 
Te Pahi's authority, thought the white men would be safe, and shortly 
afterwards came over himself to escort the party. By this time Mr. Kendall 
and family had arrived at Sydney, and after a consultation it was deter¬ 
mined that a small veBsol should be chartered, m which Messrs. Kendall 
and Hall could mako a voyage to New Zealand with Tuatara, ostensibly 
upon a trading speculation, but with instructions to carefully observe the 
disposition of the people, and also to induce a few leading natives to return 
to Sydney with them. The voyage was prosperous, and a favourable report 
of the Maori disposition towards their palceha visitors put fresh life into 
their projects. Tuatara and two companions gladly availed themselves of 
this chance, and as in his soveral voyages Tuatara had now learned a good 
deal of English, he was employed in teaching the future missionaries some¬ 
thing of his language. One of Tuatara's comrades on this voyage was 
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Hongi, who some years afterwards became notorious or illustrious by the 
bloody wars which he waged throughout the Northern Island, It has been 
computed that 80,000 lives wero lost during his campaigns. These did not 
commonce till 1820, after Hongi’s return from a journey to England, during 
which he acquired a considerable stock of arms and ammunition; to the 
Mission, however, ho always proved a staunch friend. 

It was not until Novombor, 1814, that tho expedition was fully oquipped, 
and tho brig 41 Active ” sailed from Sydney, carrying 44 our earliest settlers ” 
to this country. The ship’s company of nine had among it two Maoris, and 
as many South Soa Islanders, whilst the passengers, besides Tuatara, 
Hongi and Korakora with five other Maoris, were Mr. and Mrs. Hall and 
child, Mr. and Mrri. Kendall and three children, Mr. and Mrs. King and one 
child. This child, Philip, was in after years Clork and Interpreter to the 
Resident Magistrate's Court, at Waiuku, and diod tliero a year ago, having 
boon tho last survivor of tho 44 Activo’s ’’ party. Those throe families formed 
the Mission Staff; three assigned convict servants woro allowed by tho Now 
South Wales Government to bo allotted to them. There were on board 
besides, Mr. Marsden himself, a Mr. Nicholas, and Thotnas Hansen, tho son 
of tho captain. These three returned in the 44 Active ** to Sydney, but the 
last, Hansen, who was Mrs. King’s brother, came back to the Bay of Islands 
with a young wife early in 1815, and from that time till his death, not ten 
years ago, at the age of eighty-nine, novel* once again left tho bay. 

After calling at the North Cape, the vessel anchored amongst the Cavalli 
Islands. There Messrs. Marsden and Kendall with the chiefs landed, and 
met Hori with a war-party of two hundred men. They passod their first 
night ashore with the people who fivo years before had killed and oaton the 
44 Boyd’s ” crow and passengers. True they now hod the throo chiefs with 
them as protectors. On the 10th December, 1814, tho 44 Active ” reached 
the Bay of Islands and oame-to in front of Iiangihoua. 

It is hardly possible for any person who has landed in New Zealand 
during the last twenty years to form a correct conception of tho habits and 
numbers of the natives even twenty years further back; but Auckland early 
settlers can call to mind the mat-olad people who hawked about fish, pota¬ 
toes, etc., and tfre incessant going to and fro of canoes, some even still 
retaining their quaint raupo sails; but then the Maoris all professed 
Christianity, and intertribal wars had all but ceased; the pakeha too had 
become numerous, though not sufficiently so as to have the effect of over¬ 
awing the aborigines. But can any of us picture to ourselves the state of 
affairs existing when “ our earliest settlers ” landed ? In the first place the 
Maoris were four or five times more than now, the population in tho north 
especially being very dense. Every lull-top, poninsula, or small island, was 
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converted into a pa as a place of defence not only against strangers, but 
perhaps from its nearest neighbours: the men were all regularly trained 
to fight, made to run, wrestle, paddle so as to be in active condition, 
taught the use of weapons for both offenoe and defence; in short war 
was their dolight, and any cause however trivial was eagerly sought as 
an excuse for waging it; the slain were almost invariably cooked and 
eaten. 

The Europeans with whom they had oome in contact were not of a 
class calculated to make themsolves oither loved or respected, a few run¬ 
away sailors or oonvicts being the only whites living on shore ; whilst the 
treatment which the natives received from the masters of whaling or trading 
vessels, when powerful enough to get their own way, may be gathered from 
the terms of the instructions of Governor Macquarie, when he appointed Mr. 
Kendall the first Resident Magistrate in New Zealand, in November, 1814:— 
“ Whereas it has been represented to His Excellency the Governor that 
commanders and seamen of vessels touching at or trading with the Islands 
of New Zealand, more especially at tho Bay of Islands, have boon in the 
habit of offering gross insult and injury to the natives of those places by 
violently seizing on and carrying off several of them, both men and women, 
and treating them in other respects with injudicious and unwarrantable 
severity, to the great prejudice of tho fair intercourse of trado, whioh might 
otherwise be productive of mutual advantages.” The same instructions also 
declared that no sailors should bo discharged or left behind at the bay, or 
natives shipped thereat, without the written consent of ono of the three 
> chiefs Tuatara, Hongi, or Korakora. Betwoen bloodthirstiness on the one 
side, and lawlessness on the other, what slight prospects existed of peaceful 
relations for defenceless immigrants ! 

Our “ settlers ” brought with them sheep, cattle, horses, goats, poultry 
of all kinds, tools, seeds both for their own use and for their new friends. 
The chiefs on board, too, had a horse or cow apiece, so that landing and 
securing their live stock became their first care. Raupo whores were put 
up for themselves, and another set apart for their goods; two of the 
assigned men were sawyers, the third a smith, and the Kawakawa natives 
having engaged to fall logs for building the projected houses and church 
at Ohi, (which was in close proximity to Bangihoua), and also for cargo 
for the brig, an excursion was made in her to the Thames by Mr. 
Marsden. 

Trouble soon began, for though the native men were only annoying by 
their curiosity, the women, who even then were not famed for virtue, caused 
a jealous feeling by their attempts at over-intimacy. The “Active,” with 
Mr. Marsden and Mr. Nicholas, left at the end of February, with a good 
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many logs,—kahikatea, I should think, from the place at which they were 
cut; and as her speedy return was anticipated, sevoral natives took passage 
by her. She convoyed back to Sydney also five runaway convicts (four men 
and one woman), who had, escaping the search of the Sydney police, 
managed to find their way to New Zealand as stowaways. Two of those 
men had been some months among the Maoris in a state of semi-starvation, 
and voluntarily gave themselves up; the other throo arrived whilst the 
“Active’* was at the bay, and were handed over by the master of tlio 
vosscl in which they had come. One stowaway had been found on board 
the “ Active ” herself, but he made bin oscape into the bush, and was aftor- 
wards the cause of much annoyaneo to our settlors by endeavouring to pre¬ 
judice the peoplo against them. 

Two notable events occurred prior to the “ Active’s ” sailing, which I 
must not forgot to mention : the birth of the first white child, Mrs. King's 
second boy—he died in infancy; tho other the purchase on behalf of the 
Ohurcli Mission from a nativo named Kuna of 200 acres of land situate 
between Kangihoua and Tepuna. This was intended to be a model farm, 
from which, whilst the Mission establishment would provide thomselves 
with needful food and pasture for their animals, the Maoris might learn 
more ready and profitable modes of culture than then in use amongst them, 
the ko, or wooden spade, being a very inefficient implement. They already 
had tried to grow wheat and maize, but in very small quantities, having no 
means of grinding or dressing the grain, and, therefore, being unable to 
utilize the produce for food; steeping it was a later idoa. 

The native chief Tuatara, at whose settlement the Mission had been 
located, was seized with a violent fever and diod a few days after Mr. 
Marsden sailed. This was a serious mattor for our new folk, as their other 
two friends, Hongi and Korakora, then lived respectively at Waimate, and 
at Paroa on the south side of the bay. Tuatara’s brother became nominal 
chief of Bangihoua, pending the majority of a daughter of Te Pahi, 
but he wanted both the power and inclination to protect tho new comers 
efficiently. 

The “ Active” came back in May; the captain’s son, Thomas Hansen, 
who was Mrs. King’s brother, had married at Sydney, and brought his 
bride with him to settle down, but not as a member of the Mission. I 
knew both these people well. A daughter, bom to them in the following 
year, married the master of a ship, (Oapt. Lethbridge), and when left a 
widow returned to the bay, where she yet resides, the first-born white of 
this colony as well as its earliest surviving resident. She has been for 
years a grandmother, and ere this may have seen a further generation of 
descendants. 
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Two mistakes wore made at tlio first establishment of tlio Mission; the 
site okosen, and the mode of support. Ohi, close to Bahigihoua pa, was 
the beach from which all Ngapuhi war-parties setting fortli southwards took 
their departure, and to which after thoir expedition they returned. On 
these occasions many hundred natives from various parts of the north were 
congregated together in a stato of excitement and frenzy, subject to no con¬ 
trol ; even tlio people of the place itself at such seasons became utterly 
wild. 

1 have already said that the Church Missionary Society only voted £500 
a year for the maintenance of its youngest child. This obviously was too 
small a sum for maintaining three families, and for also providing means of 
communication with Sydnoy. To supplement the manifest deficiency, trade 
was to bo resorted to. This would have been well enough had it been con¬ 
fined to morely purchasing for nails, fish-hooks, axes, blankets, etc., such 
pork and potatoes as were needful for local consumption; but Mr. Marsden’s 
scheme went further: tho missionaries were to oinploy their blacksmith in 
making implements as barter for fi&x and for pine logs, which the sawyers 
wero to cut up. After tho settlers’ own requirements had been satisfied, 
the remainder was to be shipped for sale, the profit made to go to the 
Mission funds. This procedure on the part of our friends rendered them 
obnoxious to masters of trading vessels bent upon a similar errand, who 
did their best or worst to depreciate them in the esteem of the Maoris, 
whilst the Maoris themselves, more eager to prooure arms and ammunition 
than more useful goods, could not understand why people trading in one 
article would not deal in another. This elans of trade had been expressly 
prohibited by instructions from home. The profits made by this sort of 
business were so largo that one of our three first settlers was tempted to 
enter into it surreptitiously on his own aooount, and being detected, was 
expelled from the Mission. Another cause tended after a time to make the 
party unpopular—their very properly inveighing against the immoralities 
practised by the crews of vessels frequenting the bay. Many of the chiefs 
derived large gains from this nefarious business. 

Although at first and for some months our settlers suffered no further 
annoyance than was caused by the inquisitiveness and filth of their visitors 
—their dwellings being thronged from daylight to dark by guests who left 
too much insect life behind them—yet matters soon grew worse. Natives 
coveted some of the pakeha's possessions, and when begging failed, occa¬ 
sionally force was resorted to, though sometimes successfully resisted. 
Then their place was made tapu, and no one could deal with them, so 
that they were nearly starved out; once being rescued from this fete by the 
accidental arrival of a ship. Mr. King has been obliged to barricade bis 
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house, whilst hundreds of infuriated savages danoed a war-dance in front. 
Next ho had his cattle killed. The wretched slaves brought from maraud¬ 
ing expeditions wore killed and cooked as near as possible to his house, the 
heads placed upon, and the visoora thrown over, his fence. At one period 
he attempted to rescue these unfortunates by exchanging them for blankets 
or axes, but he found it impossible to provide for them afterwards ; besides 
which the natives imposed upon him by making the necessary fire, shouting 
and yolling over the bound body of a young girl, as if just about to immo¬ 
late her, and when his feelings of humanity were so wrought upon that he 
could not refrain from redeeming the captive at the cost of nearly his last 
blanket, he found himself joered at,—the protended victim being one of their 
own people. 

The most powerful chiof in noar proximity to them was Tareha, after 
whom the eastern branch of the Kerikeri estuary, known on the charts as 
Mongonui, was usually termed by old settlers “ Tareha’s River/’ This 
man was a monster both in sizo and cruelty. I never saw him, but knew 
well his son and successor Wi Kingi Tareha, who, when he first paid me a 
visit, oamc crawling on Iris hands and knees, his legs refusing to bear the 
weight of his body. On a later occasion, when ho wished to point out the 
site of a piece of ground near Russell whioh I had been instructed to have 
purchased, though he had only half a mile of nearly level ground to tra¬ 
verse, he used two stout young follows as human crutches, one under each 
arm. In height he stood between 6 feet 1 inch and 6 feet 2 inches, and 
weighed about 86 stone ; yet I am told that he was a mere chicken to his 
father, who, having upon ono occasion been hoisted on board a whale ship, 
after having devoured a leg of pork and drunk a bucket of the cook’s slush, 
consented, for a consideration in tobacco, to allow himself to be weighed. 
A seat was fitted for him, and, the stoelyards having been attaohed to a 
tacklo, he was raisod up; but, alas! ineffectually, as the steelyards were only 
graduated to 600 lbs., and were inadequate to perform the requisite opera¬ 
tion. I have heard many wonderful stories of liis voracity, but of his 
cruelty I had ono from an eye-witness. Tareha was sitting on a large 
stone with a small fire in front of him, when he called for some water; the 
calabash was empty, and, as he only drank water from a spring a mile 
away, he told a woman near to fetch some. She made the excuse that she 
was nursing a child. “ Give it to me/’ said tho savage. When the woman 
returned with the water the monster was munching the arms of the child, 
which, after dashing upon the stone, he had frizzled upon the fire before 
him. 

To escape some of their miseries tho members of the Mission got houses 
built at Tepuna on the laud which they had bought, and where Hohaia 
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Waikato, who shortly after went to England with Hongi, gave them his 
protection. This old eliief was one of my assessors, and was alive till 
within a very few years ago. 

The Mission was strengthened in 1819 by the advent of Mr. Kemp and 
party, and in the following year Hongi on his return from England gave 
them a site at the head of tho Korikeri, near his own new pa, on which 
more permanent buildings were erected, and for some yoars constituted the 
head-quartors, though Mr. King always resided at Tepuna; and one of the 
Hansen family is, I belicvo, living there now. 

I believe that Messrs. Kendall and Hall have left no representatives in 
this colony. King and Hansen had large families. 1 have known four 
sons and as many daughters of the former, of whom six still survive, but 1 
think that there are only five or six of the next generation, and not very 
many of the fourth ; but the descendants of the Hansons must by this time 
roach dose upon, if they do not extend beyond, 100 in number. Although 
some of these have moved to other countries, by far tho majority remain in 
the land in which their ancostor was ono of tho earliest settlers 08 years 
ago. 

Good cause have we pakehas to be proud of those intrepid men, who, 
not in the hope of any earthly gain, ventured not merely their own lives, 
but those of their wives and children amongst a multitude of truculent 
savages; who for years endured every species of anxiety and misery; who, 
by patienoo and perseverance, converted the natives to, at the least, 
nominal Christianity with its concomitant civilization, and thuB commenced 
paving the way for New Zealand boooming what it now is—a safe and 
prosperous dwelling place for so many thousands of our race. 

On the other side, the Maori one, os to tho effects of European civiliza¬ 
tion upon their people, hear what an old chief replied to my question: 
“ Suppose white people had never come here ?” The aged warrior paused, 
and then apostrophized“ 1 see an old man standing on the look-out 
post of lofty Te Range's vacant pa. He •strains his eyes, peering in every 
direction, no sign of human being, no uprising smoke meets his gaze, and 
thus he cries to himself: ' nobody, nobody, not one, alas, not one 1 Days 
have passed since last 1 tasted the sweetness of human flesh; is it all 
finished ? One thing at least—no one survives to consign my body to the 
hangi.' ” 
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Abt. LIV. — Historical Traditions of the Tan/to awl East Coast Tribes . 

By Samuel Locke. 

r Head Itefore the Hawke'* Bay Philosophical Institute , 14th A nyust and tith October , 1882 J 

Part I. 

At the request of many friends, some of whom are mombers of this Insti¬ 
tute, I have consented to read from time to time translations of traditions, 
principally historical, of the Maoris, collected by mysolf during the past 
twenty years. 

It is my intention to adhere ns near as possible to a literal translation 
of (he legends as written by the Maoris themselves, behoving, as I 
thoroughly do, that tho time to generalize has not yot arrived. That 
must bo left to savants for time and the necessary accumulated information 
derived from all sources to act upon ; but iu the meantime every oxertion 
should bo used from all quarters to recover the records of tho Maori past. 
Most of tho traditions T have iu my possession were written by the Maori 
priests themselves more than iwouty years since. To give an example of 
the time and trouble requirod in collecting this kind of information I would 
mention that 1 have just received some books that I left seventeen years 
back with old chiefs to write in as thoy felt inclined. To talk is an easy 
matter with the old Maori, but to write is a great labour. Besides, many 
of the ineantationH, etc., are so sacred in their idea that they could not he 
repeated in a common dwelling-house, but had to be written in tho open 
air, as thore are no tapu whares now. To show to what a late period the 
heathen practices were carried on and these sentimonts prevailed,—I am 
aware that, at the Wairoa, in 1865, in a sacred whare , incantations, etc., 
were gone through iu the prosonce of “ Kaliukura,” a Maori god, the prin¬ 
cipal object being to inquire into tho suooess or otherwise of the Hauhau 
movement that was then going on. But few natives are now alive who were 
at that meeting. I havo tried hard to obtain the image of Kahukura since 
that time, but the old men hid it, and it is not known where. The old Maori 
priests who were at that meeting attended ohurch regularly. Some of the 
anoient ceremonies I found to be still carried out amongst the Tahoe or 
Urewera at Buatahuna on my last visit to that district in 1874. 1 have 
been present at other meetings of the kind above mentioned, but never a 
more earnest and sincere one. 

In the course of my papers I must from time to time repeat parts of 
legends previously related by Mr. Oolenso, and printed in the Transactions 
of the Institute, that gentleman having on various occasions used exactly 
the same words which, iu giving the whole story, I shall be obliged to 
recapitulate. 

28 
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I shall commence with the traditions of the Taupo district, and on a 
future occasion will follow up with matters connected with Hawke's Bay, the 
East Coast, and other parts of the country, and with older traditions or 
myths. I am one of those wlio firmly believe the Maori has occupied this 
country for a more lengthened poriod than is generally supposed, and that 
their traditions go far to prove that the country was inhabited long before 
the arrival of the much-talked-of canoes, viz., Te Arawa, Tainui, etc. 
Supposing the Saxons had asked the ancient Britons if they were the 
aborigines of Britain, no doubt the answor would havo been in the affirm¬ 
ative, and such was the universal opinion until lately. But now Sir C. 
Lyell, Professors Dawkins and Flowers, M. Quatrefages, M. de Mortillet, and 
* many othor men of science, have clearly proved that mankind roamed over 
our native country for, perhaps, one hundred thousand years before the 
arrival of the Celts, and probably for double that period, in fact for untold 
ages, and not a relic of their existence remains except a few bones and rude 
stone axes. But to proceed. 

Historical Traditions of the Taupo and East Coast Tribes. 

The names of the earliest Maori inhabitants of the districts of Taupo 
and Heretaonga (Hawke's Bay) were :—At Taupo, Hotu and Buakopiri; at 
Patea, Wbitikaupeka; at Eaimanawa, Te Orutu and Tuhiao; at Runanga 
and Urewera, Te Maraugaranga; at Upper Mohaka, To Maruwahine; at 
Heretaonga, Te Wliatumamoa, Te Koaopari, Toi, Tano-nui-arangi, and 
Awa-uui-arangi. 

Ko Hotu and Buakopiri . 

The pooplo who first ocoupiod Taupo and the surrounding country wore 
Hotu and Ruakopiri, and they considered the district for ever theirs. Hotu 
and Ruakopiri, it is said, came to Taupo by way of Waikato and the north. 
Kurapoto and his followers are said to have arrived in the Arawa canoe, 
and travelled across from the Bay of Plenty. 

On reaching Taupo, Kurapoto* found the country folly settled by Hotu 
and Ruakopiri. Fighting commenced between the twp parties, and Kura¬ 
poto drove the Hotu to the upper end of Taupo Lake*, then peace was made 
by Knrapoto, and the two people thenceforward resided together in the 
lake district. The remnant of these tribes still point out Taupo as theirs. 

Ko Tia. 

This is an account of one of our ancestors who come in the Arawa from 
Hawaiki, and travelled to Taupo. It is through Tia the present name of 

* If Kurapoto, who is said to have arrived in the Arawa canoe, found the Taupo 
country filled with people, where oottld those people have oome from, if no earlier migra¬ 
tions took place? For tradition says the Arawa and Tainui, and the other canoes named, 
arrived about the same time, 
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Taupo is derived. It is so called from the place where he slept, near a 
small waterfall over a projecting rock on the east side of the lake, viz., 
Taupo-nui-a-Tia ; perhaps he slept or restod there long at night. 

After the Arawa landed at Maketu, Tia and Maaka travelled by way of 
Kaliaroa, Rotorua, Horolioro, Wbakamaru, Titiraupenga, and round the 
west side of Taupo—the side next to Waikato. They did not return to 
Muketu, but diod near Taupo at Titiraupenga. Their skulls have been seen 
by this generation carried to the kumara grounds that the crops might be 
plentiful, a custom which is of very ancient date with the Maoris. This is 
all about these ancestors. 

Tia’s descendants reside at Taupo. All the great men of tho district 
traco their genealogies back to him nineteen generations:— 

Tia, Apa, Tamaapa, Tamaaia Tamaariki, Tamatatonga, Tatekura, Tua- 
hatana, Takapumanuka, Kahupaunamu, Taimeneharangi, Hiko, wife of 
Tamamutu (grandson of Tuwharetoa) Rapawa, Meremere, Rangi-tua-Mato- 
toru, Iiangihirauoa, Tumu, Maniapoto—in all uineteon generations. 

Te Heulieu, Hare Tauteka, and the other chiefs, go back to the same 
ancestor in their genealogies. 

Ko Ngatorori-rangi. 

This is an account of one of our renowned ancestors who visited the sea 
of Taupo and the open country, the forests, and the plains around. He 
oome to this island from Hawaiki in the Arawa canoe, which landed first at 
Wlianga-paroa (near East Gape), then sailed on to Whakatane and Maketu. 
After Ngatoro-i-rangi had resided on the coast for a time he travelled inland 
by way of K a n & k aua, Ruawahia, Te Puna-takahi. After crossing the Eai- 
ngaroa plains he reached Tauhara Mountain, which he ascended, and from 
thence looked down on the Sea of Taupo and at the snow-capped Tongariro 
in the distance. From tho top of Tauhara he threw a large tree into the 
lake, a distanco of four miles, which is still to be seen by this generation; 
it is sticking up at the bottom of the lake near Wkarewaka. The name of 
Ngatoro's spear is the “ kuwha Ngatoro-i-rangi then descended to the 
shores of the lake, near the Waipahihi, and performed incantations, and 
erected a tuaahu and named it Taharepa. When he discovered thero were no 
fish in Taupo Lake he scattered the threads of his mat on the waters and per¬ 
formed religious rites, and the lake at once contained fish, viz., the inanga 
and the kokopu . He then travelled along tho shores of the lake and asoended 
Tongariro, and was there benumbed with the cold on that snowy mountain. 
(His companion Ngauruhoe died here from the oold). Bo Ngatoro commenced 
celling out to his sisters to bring him ftro from Hawaiki, for they had been 
left behind at Hawaiki. The sound that proceeded from his mouth was like 
thunder. His sisters heard him and came at once bringing fire.* Their canoe 

* See “ Nga Making* a Nga Tupttna Maori ” in Polynesian MythologySir G. Grey. 
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was a taniwha. The names of the sisters wore Kiniwai, Hanngaroa, and Pupu- 
a-te-Hoata. The sisters landed at Whakaari (White Island, Bay of Plenty), 
and there lit a fire (geysor). They then camo on to the mainland at Uma- 
pokapoka (a geysor), and then travelled on by the Kaingaroa Plains. This 
name (Kaingaroa—long at food) was given through Hanngaroa being so 
long over her food at a place named Wbakaaweawe, so-called through 
Hanngaroa following some of her companions to chastize them for remark¬ 
ing on her being so long over her meal. They turned into cabbage troes, 
which are still to be seen by travellers, but they always recede as you 
appear to appioaoli them. The Bisters lit a firo (geyser) at Tarawera Lake, 
then ascended a hill and looked down on Rotorua Lako; one of them 
slipped down here, so they called the place Te Homo, and lit a firo (geyser) 
there, and then proceeded on to Paeroa and Orakoikoraka, where they lit 
another geyser, and shortly after arrived at Taupo. But Ngatoro-i-rangi 
had returned to Maketu, so the sisters determined to join him there. On 
passing along the Kaituna stream they observed a totara tree standing. 
When they arrived in sight of the pa and the people saw them coming they 
shoutod the call of welcome and beckoned them to oome to the pa, but they 
declinod, at the same time calling out that the priests should be sent to 
them to perform the necessary incantations to free them of the curse of 
Manaia. The priests were accordingly sent, and performed their religious 
rites to free them of the cursor The sisters then proceeded to the pa, carry¬ 
ing with them the gods—viz., Rongomai, Kahukura, and others which they 
had brought with them from the sacred places where Ngatoro-i-rangi had 
left them. Enquiries were then made for news from Hawaiki. The sisters 
informed Ngatoro-i-rangi that they had all been cursed by Manaia. Nga- 
toro enquired the nature of the curse and the cause thereof. They replied 
Manaia had cursed Ngatoro-i-rangi saying, *< Are the logs in the forest as 
sacred as the bones of your brother that you are afraid to use them in 
cooking, or are the stones of the desert the kidneys of Ngatoro-i-rangi that 
you do not heat them ? By-and-bye I will frizzle the flesh of your brother 
on red-hot stones taken from Waikorora.” The cause of this curse was 
that Kuiwai, Ngatoro-i-rangi’s sister, and wife of Manaia, had not thoroughly 
cooked the food at a great sacred foaet at Hawaiki. 

Ngatoro-i-rangi, at hearing this, was much oast down; the cause of his 
vexation was, he had no canoe with which to pass to Hawaiki to enable him 
to destroy the hosts of Manaia, as the Ar&wa had been burnt to ashes by 

* Another version of this tradition says that when the sisters arrived at Maketu 
after their inland excursion they at onoe entered the pa by climbing over the fences and 
then seating themselves on Ngatoro-i.rangTs sacred seat, and that they were afterwards 
cleansed by the priests from the curse of Manaia. 
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Raumati. Tlie sisters then related that they had soon a totara in the Kai- 
tuna Stream. Early on the following morning all the people set to to dig 
up the totara . They did not fell the treo a* they had no axes, so they dug 
it down and launched it with branchos and roots on, which departed seventy 
twice told ( hokowhitu , 140). It was by incantations and the help of tani- 
frhas that canoe was propelled. Its name was Totara-Karia (the totara dug 
from the earth). The party landod safely on the other aide (llawailri). Tlio 
tuhungas then instructed the people what to do. Thoy said, “ you must 
striko your noses until the blood runs ”— me titoia mja tnc- so thoy might 
look like dead mon brought there. The people then gave severo blows on 
their nosos, which caused the blood to flow freely. Thoy then lay down 
on the beach, scattered, as it were, near the sacred places, hiding their 
weapons under them. The tohunffas retired to tlio niaalws , sacred places 
of augury, to porform their incantations. At the dawn of the morning the 
people of the pa came down to the beach, and seeing the apparently dood 
men scattered about, they shouted out, “ Here is a work, men scattered all 
over the beach, sent by the gods ; seo, they are in our midst.” The incan¬ 
tations had done tlioir work. Whon the people* of the pa had all collected 
on tlio beach, up jumped tho war-party and attacked them. Tlio tight was 
sovoro, both sides being numerous. Tlio people of tho placo retreated to 
their pa, but many were killed. The tohwmja * then ]>orformed incantations 
over the dead to take off the tapu. After that they were cooked and oaten. 
Feasting was hardly over whou the people of tho pa made an attack and 
fighting oommonced again, but they wore repulsed a second time with groat 
loss, and their pa, named Wliatiri-ka-papa, taken. The name of the battle, 
wliioh was fought in tho morning, was called Thumotomotohia. The j>a 
was taken on that day, and many of tho ranyatira killed. Ngatoro and 
party then, after making proper offerings to the gods, returned and landed 
at Maketu and Motiti. Ngatoro-i-rangi lived at Motiti. 

A short time after this tho pooplo of Hawaiki, led by Manaia, came to 
seok revenge for their losses. Their party was very numorous both in men 
and canoes. They arrived off the island Motiti, in the Bay of Plenty. Tho 
old man, Ngatoro-i-rangi, was residing there alone with hiB wife, his people 
being all at Maketu. The whole ocean appeared to be covered with the 
hosts from Hawaiki. The voice of Ngatoro-i-rangi was then heard calling 
ont, “ Stay out thore for the night, in the morning wo will tight when tho 
sun will reflect the glittering of our weapons/' The host agreed to this, 
and cast out their anchors into the water. Ngatoro-i-rangi then hastened 
to his tuaahu , and performed his incantations and auguries, and called on 
the winds of heaven, named Tawhirimatea, Pungawoie, and Utupawa; thon 
came the rushing sound of the howling winds. The foam of the raging 
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ocean was like sand-clouds of the dosort in a gale. All were destroyed— 
the great host of Mnnahua were engulpbed in tko ocean—none eseaped. 
That people were utterly destroyed, and the destruction was called M&iku- 
kutea. Thus were the people of Hawaiki destroyed by those of this island, 
and the curse of Manaia avenged.* 

This ends the story of Ngatoro-i-te rangi. That tohunya was the chief 
priest of the Arawa when they sailed from Hawaiki. From him are de¬ 
scended the people of Taupo, viz., Tuwharetoa and Aopouri, twenty-five 
generations. 

l Ngatoro-i-rangi, *Tangaroa, "Tupai, 4 Trawitiki, 6 Kiwi, "Kakeroa, ’Kongo- 
mai-nui, •Rongo-raai-roa, ’Rongo-mai-a-pehu, 10 Apchnmatua, u Mawake- 
roa, “Mawake Taupo, ^Tuwharetoa , l4 Rakeihapukia, 16 Taringa, “Tutetawha, 
17 Rangiita, u Piungatai, “Mahuika, *Poinga, “Tumaro, “Whatupounamu, 
"Tauiteka, “Hare Tauteka, *Matini Tauteka. So also do tho Poihipi, Heu- 
heu, Hohepa, and other chiefs go back to Ngatoro-i-rangi and Tuwharetoa 
in their genealogies. 

Ko Tuwharetoa. 

The following is an account of Tuwharetoa, a renowned ancestor, after 
whom is named the tribe possessing the country around Taupo and Rotoaira 
Lakes, tho mountains of Tongariro and Ruapehu, the rich Patoa, Kariori, 
Murimutu, Kaingaroa and Okahukura plains. 

Tuwharetoa, of Aripouri, was an Arawa, and lived at Tamarakau, at the 
Awa-o-te-atua and Kawerau. He was renowned as a warrior, and had 
fought tho tribes living on the coast; .and, having subdued them, had 
returned home and hung up his weapons in his house. He and his people, 
together with those of Tutewero, son of Maruka, having made the neigh¬ 
bouring tribes to fear them. 

After a timo it occurred to Hatupere to fight with Tuwharetoa and 
Tutewero. Now Tuwharetoa was living at peace with his wife, Hineuotu 
and his children,—some ten or twelve,—at Kawerau, and was quite igno¬ 
rant of the attack on Tutewero. Hatupere and the Marangaranga were 
defeated and fled towards the Whaifci and the mountains dividing Taupo 

* That Ngatoro-i-rangi and his one hundred and forty picked men afterwards went to 
Hawaiki, as stated, and landed at Tara-i-whenua, and that he then consulted with his 
sister Kui-wai, and from her learned the movements of the people, by which means he was 
enabled to lay his plans: and that, after the oapture of the pa Whaitiri-ka-papa, and the 
proper ineantations and offerings had been made to the gods, another battle took place, 
called Tarai-whenua-kura, in which Manaia was defeated, and that then Ngatoro-i-rangi 
and people returned to Maketu and Motiti, and the battle of Taiparipari and Maikukutea 
occurred,—vide Sir George Grey's “ Polynesian Mythology ,' 1 “ The Curse of Manaia," 
English translation, for the full account of this and many other interesting tea* 
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Plains from Herotaonga (Hawke's Bay). When Tuwharetoa and his 
sons heaid of the fight which had taken place, and that Hatnpere 
was defeated, thoy felt ashamed (sick with shame) about the battle of 
Tutowero. 

Thon arose the army of the sons of Tuwharetoa, Rakakopukia, Rakei- 
poho, Rakei-makalia, Taniwha, and Rongomai-te-ngangana. Their sons, 
the grandchildren of Tuwharetoa, went also. They pursued and overtook 
the enemy at Kakatarae, near Runanga, where a battle was fought with 
Marangaranga. 

The children of Tuwharetoa were beaten. That battle is known as the 
battle of “ Kakatarae. 1 * Rakeipolio, Rongomai-to-ngangana, and Taniwha 
were the chiefs killed hero. The women wore taken prisoners by Maranga- 
ranga, and one hundred men killed and ono hundred and forty left alive. 
Tuwharetoa retroatcd to the Alii-o-ngatane (where Taupo road emerges 
on the plains near Runanga). They there caught a kiwi and killed it, and 
offered one half to the gods and ono half to Papanui (a religious ceremony 
connected with war). Takatoro was the name of the priest of the party 
who directed these things to be done. They slept there, and in the morn¬ 
ing they marchod forth and surprised the enemy, who were cooking a m an 
for food. They rushed them, and defeated the Marangaranga at Rarauhi- 
papa, and captured all the womon of that tribe and killed perhaps two 
hundrod men. 

The old man Tuwharetoa was residing at Kaworau all this time. The 
killed were carried to Hinomaiaia on the shores of Taupo Lake. The 
party then proceeded along the shore by Maniaheke and the Kowhaiataku, 
and on arriving at the point at Umu-kuri thoy blew the pukaea (a trumpet 
made of wood bound together, about five feet long) as a signal to tho 
Ngatikurapoto living at Rotongaio. When the woman named Hin a- 
kaho-roa (a priestess) heard the sound, sho went mad with rage, and 
called out the curse “ Pokokohua-ma 11 (a Maori curse signifying mum¬ 
mified heads). 

When (he sons of Tuwharetoa heard this curse they continued to blow 
the pukaea t thus:— To-roro-to-roro , thy brains, thy brains. Then called 
Hine-kaho-roa, the priestess, and said, “ 1 will liken my fern root to tho 
bones of your ancestors Rangitu and Taugaroa.’ 1 Then were the hearts of 
those people dark, and they said, “ Why abide here to be put in kits of toe- 
toe” So they marched off to the coast, to tho kamga of Tuwharetoa, and 
told him they had been oursed by the Ngatikurapoto, and that the fernroot 
of Hine-kaho-roa had been called the bonus of Rangitu and Taugaroa. The 
old maw was very sad, and went straightway to the auguries that the curse 
might be put off him and fall upon the woman. 
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In the morning the sacred army, which had been Kent for by Tuwharo* 
toa, arrived from Puehuehu, near Tarawera-moana, and a lizard was killed 
by them, by which moans the curse passed off. The army then returned 
to their home, where they waited perhaps ton nights, and prepared 
food. 

Then said Tuwharetoa,“ Go kill the Ngatikurapoto.” The army then 
started and marched on till they reached Waikato and on to Takapau. 
Thore they divided into two parties, one going by way of Aputahou, Tau 
hara, on to Waipaliihi, Wharewaka, and so on to Rotongaio. On the day 
of their arrival they killed Kurimanga, the priest, and cooked him in an 
oven, from which circumstance the place is called Umu-kuri. 

They slept there that night, and next morning attacked two pas , both of 
which fell into their hands. Tho names of those pan were Tara-o-te-Marama 
and Pa-powhatu. Some were killed, and others saved. Those of that iribo 
who were spared went to live on the plains in the direction of Heretaonga 
(Hawke's Bay). The army then proceeded along the shores of Taupo 
Lake. 

The other division of the war-party had gono by the plains and arrived 
at the Kotipu without meeting anyone. They there smelt a fire, and, on 
searching, found a woman named Monoao, whom they killed as a sacrifice 
to the gods. The chief of tho party which went by tho plains was Rereao. 
Tho other chiefs were with the party which went by Taupo. Their names 
were Taringa, Waikari, Patu-iwi, and many others. 

The party under Rereao marched on to Tuariki and descended to Tau- 
ranga (on the shores of Lake Taupo), where they found the Ngatihotu 
living. They killed Tara-o-te-Marama and made a prisoner of Kurawaha, 
a chief of Ngatihotu, at Kaniliinuhi. When Ata-iwi-kura, daughter of 
Rereao, saw what a fine man Kurawaha was, she saved him and took him 
unto herself as a husband. 

When Rereao and party had mode an end of staying at Tauranga, they 
proceeded by way of Onemararangi. The Ngatihotu were collected at 
Kakapakia. That j*a was then attacked and the people to the number of 
two hundred were killed. An oven was at once dug by Rereao, and one 
hundred and forty wore put into that oven. They hung up Tipapa-Kereru, 
the chief of the pa . Rereao’s killing of men ceased here. He then went 
about the country making landmarks (taking possession). The saying, 
44 The long oven of Rereao,*’ has been handed down to this generation. 

After this he and his party proceeded to Motiti, the Kotuku-o, Rereao, the 
Kowhiti-o-Rereao, the Pungarehu-o-Rereao, and to Pukawa-o-Rereao. Here 
they stopped, and here they met tho party whioh had travelled by the other 
shore of Lake Taupo. The chiefs now decided to proclaim peace, all the 
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ehiofs and all the tribes consenting. A woman was therefore presented to 
the chief of Ngatihotu nawod Paopactohe. Tho woman's name was Hinouru, 
sister of Taumailii of rntekotoko and of Itorotaka. Somo of tho party then 
returned to Kaworau, the abode of Tuwharetoa in the Bay of Plenty, and 
somo remained at Taupo. 

The district now remained for many years at peace, and the Tuwharc- 
toas considered the country theirs, when it occurred to Ngatihotu to seok 
rovenge by murder for thoir former defoat and tho lives of then- relatives 
killed by Tuwharetoa. The Ngatihotu were then living at Motiti, in the 
mountainous country of Kaimanawa. 

Itorotaka, Puteketoke, Taumailii, and othors of tho Tuwharetoa tribo 
wont at that timo to Motiti, and woro beckoned by the people of the place 
(Ngatihotu) to enter the pa. They did so, and sat down in the house. 
The inhabitants of the placo thou put feathers of birds on the oven so that 
tho guost.s might think from the smell reaching their noses that birds were 
being cooked for them at the fire. It wiis only a deceit, for tho eliiofs of tho 
pa (Ngatihotu) lmd planned to kill Putoketeko, Itorotaka, and Taumailii. 
Their sister, it will be remembered, had been given as a wifo to tho chief of 
the pa —viz., Paepaetehe of Ngatihotu. She was sitting in tho liouso talking 
with her brothers of the Tuw'liarotoa quite ignorant of the murderous intern 
tions of her husband and his tribo. Tho visitors enquired of her what was 
going on outside, and she answered, “ Tlioy are preparing somo food for 
you.” She then wont out to see how things were getting ou, whon she mot 
the Ngatihotu coming to kill the peoplo. She then cried out, “ Sirs, an 
attack, an attack." 

The fight then commenced, the enclosure round tho house and the 
veranda were full of people. Itorotaka stood at the door and rutoketoke 
at the window with ten others. Itorotaka had a puhaca (bugle made of 
wood). He commenced to jump about in the house shouting and yelling. 
The people foil back into tho enclosure of tho village ; Rorofcaka threw his 
pukaea at them exclaiming, “ I will have tho heart of the first killed." The 
people all gathered outside of the house and the fighting then continued 
between tho ten and tho tlireo hundred. 

Taumaia oallod out, “ Oh ! Puteketeke; oh 1 we cannot hold out any 
longer, the people aro collecting spears." 

Putoketeko now observed that Rorotaka was out of wind, so ho rushed 
to the front, and there got stabbed in the thigh; but he did not fall, ho 
continued rushing on while the enemy foil back before him, so ho und his 
party escaped. No chief was killed Futekotcke alone was wounded, but 
not killed. They then fled to Wliaka-pou-Karakia, and concealed them- 
selves there. Those who were able went on to Taupo. 
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When Ngatituwharetoa saw them and discovered that they had been 
beaten, they at onee Bent round and eolleoted all the people around Taupo. 
When they were all gathered together, they advanced against Ngatihotu, 
and a battle ensued. Beveral were killed on both sides. Ngatituwharetoa 
then sent Waikori to collect followers from Kawerau, from the Awa-o-te- 
atua, and from Whokatane. They all came with Tutewero and his peoplo, 
and brought the god Rongomai with them to strengthen them in battlo. 
They all mustered under .Waikari and Tutewero, at Taupo. It was pro¬ 
posed that the peoplo should separate and take different roads, which 
arrangement was consented to. Taringa was chief of the party which 
wont by Waimarino. Karilii was chief of the party to go by Whakapou- 
karakia, Waikari was chief of another party, and Tutewero of another. 
So thoy all started, Waikari reached the Ngau-i-taua-pa, which was taken 
and the people killed. The whole district was cleared, and Ngatihotu 
destroyed. A remnant fled to Tuhua and Whanganui, and so Taupo came 
entirely into the pobsession of Tuwharetoa. Nothing was left of Hotu at 
Taupo, and Ngatikurapoto were totally subdued by Ngatituwharetoa. 

After a tirno another tribe—namely, the descendants of Tamailiuturoa— 
came and abode at Taupo. The grandson of Tuwharotoa, named Ruawc- 
hea, made terms with these people, and they remained as his subjects. 
The pas occupied by these people (the Ngatitama) are called Waihaha and 
Opurukcte. 

Ruaweliea’s residence was called Whakaueuku at Eorangahape. When 
he desired to visit his peoplo ho went in his canoe, and on approaching the 
pa sounded his pnkaea as a warning to them of his coming, in ordor that 
food might bo cooked for him. His call was, “ Prepare food, you poko- 
kohua-ma to-roro-to-roro " (you mummified heads, your brains, your 
brains). 

As soon as he landed food was presented by the people. This was done 
on all occasions when he visited thorn. The thought then occurred to the 
chiefs of Ngatitama, viz., to Rongohape, Rongohaua, and to Atua»rere-toi, 
to murder Ruawohea. Shortly after this Ruawehea and his slave came 
paddling to their pa cursing as usual. The people then burnt some weeds 
to induce Ruawehea to think it was food that they were cooking for him. 
As soon as he landed he was invited to the house of the chiefs Rongohaua, 
Atua-rere-toi, and Rongohape. These men placed themselves in the fol¬ 
lowing positions in the house:—Rongohape sat at the window, Rongohaua 
was in the centre of the whore , and Atua-rere-toi at the for end. As soon 
as Ruawehea oame near tho door, he was invited in. “ Come inside, sir/’ 
they said. He then entered, and when his head was inside, Reretoi mut¬ 
tered, “ Who was the man with Rongomaiwliiti, eh ?” The old man was 
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then killed, and was earned away and hidden under the waterfall at the 
precipice. He was not eaten. His slave escaped to the opposite side of 
Taupo, and informed the Ngatituwharofcoa tribe that his master had been 
murdered. Messengers wore at once sent to all pails of Taupo to eolloct 
the Ngatituwliaretoa for the purpose of utterly destroying the tribe of 
murderers. In a few days they wore all collected togothor. They then 
paddled over in canoes to the number of eight hundred men. The brave 
Waikari accompanied thte army, his weapon being a taiaha . They paddled 
to the Whakauonuku, where they landed, and distributed food amongst tho 
several hapus . Tumatangana divided the pounded fernroot, and while 
doing so observed Waikari sitting in his canoe, tho reason for his doing.so 
being he hod brought no food with him, and lelt ashamed. Tamatongana 
gave him some fernroot, which he did not cat, hut stowed it away in his 
belt. 

During the night tho army paddlod on, and in tho morning landed bolow 
the pa and occupied all the approaches. They then made an attack, and 
the pa fell iuto their hands. Several people were killed. One chief, Rongo- 
hapo, who was taken prisoner, tried to escape by the cliff. He descended 
into the water and carno near a canoe, in which a boy named llangaita and 
his slave were sitting. Tho boy soized Rongohape by the head and haulod 
him into the canoe and killed him. Upon onquiry boing made for a chief 
who could not be found among the prisoners or the slain, Rangaita ex¬ 
claimed, “ I have tho man lying in my canoe." He was askod if he was a 
full-grown man, and ho answered “ Yes,” with a lame log. The prisoners 
were then hound and placed with the army. 

. Waikari took Roroihnpe, a chioftaiucbs, prisoner, whom he carried 
away with him. The men all begged for Roroihapo for a wife, but 
Waikari would not consent, as lie intended to give her to Tumatangana 
as compensation for his liberality in having presented him with the 
pounded fornroot. 

The chiefs of Ngatitama who were killed in this engagement, as payment 
for the murder of Ruawehea, were Rongohape, Rongohaua, Atua-rero-toi, 
and others. Afterwards another attack was made on the Ngatitama, when 
the pa Purukete fell. From that originated tho proverb, “ Aue, mate, be 
mate wareware te kite au i o Pttrukete The reason of that proverb was 
because Ruawehea was not eaten. The remnant of Ngatitama fled to 
Rotorua and Lower Taupo. Kapawa collected a fow of the tribe to reside 
with him. 

That is all in reference to the Ngatitama tribe who were subdued by 
Ngatituwharctoa. All Taupo became the property of Ngatituwharetoa 9 who 
still hold it, and are now living there. 
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The First Gun in Taupo. 

The following is an account of some fights when thore was only one gun 
in Taupo District:— 

The descendants of Tuwharetoa are still noted for their bravery ; none 
of tho tribes of this island have been ablo to subdue them. A tribe called 
the Ngatimaru came to Taupo intent on conquering them. They came at 
first unexpectedly and took the people by surprise, but were forced to retire. 
On their second coming all the men of Taupo bad collected together on 
Motutaiko, an island situated in the Sea of Taupo, and there they determined 
to defend themselves against the Ngatimaru. All the people of Taupo, 
when they saw that Ngatimaru had come with the full intention of subduing 
the Ngatituwharetoa, got into their canoes and made for the Island of Mo¬ 
tutaiko. At that time only one gun had reached Taupo. 

As tho enemy appeared on the shore a man in ono of the canoes named 
Uuipawhara fired the gun and killed two of them. They took fright and 
retired, and in the morning we followed and overtook them at Lake Botoaira, 
at the foot of Tongariro Mountain, where a chief named Arakai was killed 
by Poinga with a taialut. Wliaremarumaru, a Waikato chief, was also 
killed, as well as many others, porhaps two hundred, including women. 
But some escaped and fled to Hauraki (the Thames) where they gave 
an account of their defeat. The Ngatimaru had brought a number of 
women with them for holding the prisoners they expected to take, but 
having beaten them, we kept their women as slaves for the people of 
Taupo. 

Shortly after this the same tribe returned reinforced, seeking revenge 
for their dead. They came four hundred strong under the leadership of 
Honorehua. A battle ensued, and they were defeated. The Ngatituwhare¬ 
toa had but the one gun, while the enemy were well suppliod with such 
weapons, but what was that to tho men of Taupo ? They could stab and 
kill with the huata and were-mere % and other Maori weapons. Enough I 
The Ngatimaru tribe fled, and have never since returned. 

Invasion of Ngatiraukawa , 

This is another account of a war that occurred after the fight with 
Ngatimaru: 

Another tribe which, in times past, has striven with Ngatituwharetoa* 
was tho Ngatiraukawa. The quarrol between them originated through tho 
Ngatiraukawa digging up and taking away the bones of Rangitua and 
Matataru. Tawei and Hurihia fled nakod to tho Heuheu and informed him 
of what had taken place. He then assembled all Ngatituwharotou and 
marched to Bangatira, where they encountered the Ngatiraukawa and de¬ 
feated them, killing about two hundred, including the chief Patana. They 
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ralliod, however, and the fighting continued to rage in Taupo, many on 
both sidos being destroyed; so much so that several of the Taupo peoplo 
became afraid and fled. Those from Lower Taupo went to the Arawa, 
Rotokakahi, and Lake Tarawora, others to Tarawera beyond Runanga. 

The people who romainod to keep possession of Upper Taupo were the 
Heuhou and his hapu t and Tautoka and Rangi-monehunolm with two 
hundred men of their hapus . The name of the pa in which they were 
collected was Whakatara. 

The hapu which kept possession of Lowor Taupo was Ngatirangiita, 
comprising the families of Matatoru, Hautapu, Tauarai, and Wliarcngaro. 
The pa in which they collected was called the Tarata. From these pas t tho 
only ones hold in Taupo, fighting was carriod on without ceasing until 
peace was made. After everything was quiet, those who had fled returned 
to their former habitations. Thus have the Ngatituwharetoa maintained 
their mana in Taupo. 


Part II. 

I stated in my introduction to the first port of these readings that I was 
one of those who firmly believed that tho Maoris have occupied this country 
for a more lengthened period than iB generally supposed, and that their 
traditions go far to prove that these islands were inhabited long beforo the 
arrival of tho muoh-talked-of (mythical ?) canoes, viz., the Arawa, Tainui, 
and others, and that in those readings I would confine myself as far as 
possible to traditionary evidenoe. The more this question is investigated 
by an unbiassed mind, the more clear I think it will appear that such is 
the case; for instance, I would draw attention to the facts set forth in Mr. 
Oolenso's able essay on 41 The Maori Races” + in the Transactions and 
the many other articles referring to the Maoris by tho same gentleman 
in various volumes of that work. Again in the 44 Mythology and Traditions of 
the New Zealanders,’ 1 and the 44 Poetry of the New Zealanders,” by Sir George 
Grey. The Rev. R. Taylor, in his 44 Ika a Maui,”t shows clearly what his 
opinion is on the matter. Then we have, in vols. x. and xii. of the 11 Transac¬ 
tions,”— 44 Traditional History of the South Island Maoris,” by the Rev. J. W. 
Stack, and the many contributions on the subject by the Rev. J. F. H. 
Wohlers; and also of Dr. Hector, Messrs. R. 0. Barstow, Travers, Goodall, 
and the important discoveries by Dr. von. Haast and others in regard to 
the ancient oaves and moa-hunters, I might also quote Dr. von. Hoch- 
stetter's 14 New Zealand,” in chapters ix. and x. of which volume he 
argues that Hawaiki and the legendary canoes and migration are all 

* Trans. N.2. Inst., vd. i. 

. f “Rfta Maui,” S ed., pp. 168-4, 268, 290, 291. 



446 


Transactions .— Miscellaneous, 


mythical; besides numerous other contributors tending in the same direc¬ 
tion, and bearing on the subjeot of “ Polynesian Folk-lore,” and the 
comparative philology and comparative mythology of the Polynesian Pacific 
and Central American races. 

I am quite aware that to approach even approximately the period that 
those islands may have been inhabited by man we must investigate through 
a different channel than the evidence given in these obscure oral traditions. 
But let us record them nil while the opportunity offers, more particularly 
for their groat value on other branches of the subjoct of “ Whence the 
Maori,” remembering what Mr. Cotenso has well said, “ That while the 
details of a legend are always false, the legend itself always contains a 
kernel of truth ; " for it is almost invariably the ease that when a legend or 
tradition refers to an event even of a comparatively recent period it is 
clouded in mystery and fable often of a most puerile nature. 

If wo give credit to the accounts given of the voyages, etc., of tlio canoes, 
we must also allow the accuracy of the traditions of the subsequent 
wondrous doings of Ngatoro-i-rangi and his sisterB starting the volcanic 
system of this island and the sinking of the Taupo Lake ; tho removal of 
Taranaki Mountain from between Tongariro and Ruapehu to where it now 
stands at New Plymouth; also the race between the Waikato and Ranga- 
taiki Rivers to reach the sea; that Manukau Harbour was once a lake; that 
an island called “Motukeikei” once existed off the mouth of Manukau 
Harbour; the severing of the North from the South Island by £upe; the 
legends connected with the Waikare-moana Lake; that tho Mahia Peninsula 
was an island ; and that the sandy beach which now connects it with the 
main land was brought from Hawaiki: and later again, the Jailing of the 
Tanwhas; the travels of Tara and his dog, when Tara dug out the Roto- 
a-Tara and other lakes about Te Aute; the wonders performed by Bongo 
Eako, Pawa, Paikoa, Ruatapu, and Kupe; the shattering of the moun¬ 
tains around Hikurangi (East Capo) by the two first-named; the removal of 
Mata-rua-hou (Soinde Island) from the Raukawa Ranges to where it now 
stands; tho removal of the Ariel Rooks off Poverty Bay from Makauri, etc., 
etc. I would suggest: are not these mythical traditions of great geogra¬ 
phical changes that have taken place in this country since it was inhabited 
by man, thus, indeed, taking us back to the remote past ? The genuine¬ 
ness of one aocount is about on a par with the others. 

I will attach some genealogies to this paper, one purporting to show at 
what period and in what manner the later migrations became amalgamated 
with the older inhabitants. The other is derived from Papa and Rangi, viz., 
the commencement of heaven and earth as it now appears. This genealogy 
takes in Maui, the Maori Hercules, and Tawhaki, who ascended alive 



Looms .—Historical Traditions of Taupo and East Coast Tribes. 447 


to heaven by a spider’s web; also Ruatapu, the Noah of some enthu¬ 
siasts. I would mention here, in rogard to Maui, that Mr. Taylor, in his 
11 Primitive Culturo," vol. i., page 804, describes the legonds of Maui as native 
myths of the setting sun. He arrives at this conclusion partly through 
having ascertained that the piwakawaka ( llhipidnra flabeltifera) —the little 
bird that laughed when Maui jumped down his ancestress's throat—is a 
bird that sings at sunset. It would bo an interesting question to ascertain 
whother that bird is to be found on any of the Polynesian Islands; and, if 
so, on which ? 

It has been remarked that the average nurabor of generations from 
the assumed arrival of the canoes to the present time is twenty, which, 
if we allow in accordance with Dr. Thomson’s reckoning in his “New 
Zealand Past and Prcsont ” twenty-two years for a generation, we are taken 
back four hundred and forty years Bince that conjectured disturbance 
amongst the natives of Polynesia. And again tho average number of genera¬ 
tions since the separation of Rangi and Papa and the period of tho early 
demigods to tho present time is forty-five, which, at the samo rato of reckon¬ 
ing, would take us back nine hundred and ninety years. I would ask the 
question : does not this latter refer to some earlier movement among those 
races of the Pacific ? Or havo the long strings of words an allegorical moan¬ 
ing the interpretation of which is long forgotten ? The fact of tho matter 
is, the time has not come to generalize, but every exertion should now be 
used to collect and publish, with as litoral a translation as possible so as 
to convey sense, the traditions, myths, and songs of the Maori and Maoriori, 
including, of course, thoso of Polynosia generally. 

In what I am about to say I Bhall morely touch on the accounts of 
the arrival of Rongokako and Tamatoa, and tho journeys of the latter, 
aB that subject has been referred to by the Rev. R. Taylor in his 
“Ika a maui” (on New Zealand and its inhabitants), and by many 
others. But the history of Kahungunu, the ancestor of the tribe 
occupying tho oountry stretching from the Maliia Peninsula to Welling¬ 
ton, and the migration of the Maoris now dwelling in our immediate 
neighbourhood from Poverty Bay and the Wairoa to this part of the country, 
as far as I am aware, has never before been referred to or published. 1 
would draw attention to the fact that these traditions go to show that 
Tamatoa, who is said to havo come in the Takitimu canoe about the same 
time that the other legendary canoes arrived, found in his journeys people 
settled at Turanga, Arapawanui, Whanganui, Taupo, and other places; and 
that his son Kahungunu found people at Turanga; that tho Maliia Penin¬ 
sula was then thickly inhabited by an apparently old-settled population; 
then again his son and grandson were driven out of Poverty Bay by the 
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inhabitants, and were again driven from the Mahia, although Kahungunu 
had become the chief there by his marriage with Itongomaiwaliine; and 
that tlieso wanderers arc again repulsed at Wairoa and Arapawanui to find 
shelter at last with the pcoplo of Wakaori and Tongoio, and oventually 
sottled on the plains of Heretaonga, which were at the time thickly inhabited 
by a people able to construct and garrison a pa like Otatara (Rodoliffe, near 
Taradale), with its groat entrenchments extending over an estimated area 
of at least eighty acres. 

The Miyratimi of Tam a tea and others from IJawaiki, and early Settlement 

of Uawke'8 Day. 

This is the legend about the arrival of Tamatea, father of Kahungunu, 
from whom the Ngatikahimgunu take their tribal name. The name of 
Tamatea’s canoe was Takitimu. Ilia companions wore his father Rongokako, 
Iiikitapuao, Hikitaketoke, Rongo-i-a-moa, Taihopi, Tailiopa, Kahutuanui, 
Motoro, Angi, Kupo, Ngake, Paikca, Monuku, the children of Tato and 
others. The reasons for their leaving Hawaiki were two: in tho first place, 
a quarrel about a woman ; secondly, a fight amongst themselves concern¬ 
ing Wena. But they had previously ascertained the direction to steer. 
They went to the forest to search for proper timber for canoes to pass 
over in. The name of the forost was Tawhitinui. After searching for 
some time they found suitable trees, six in number, they felled the 
trees and mado the canoos, which was a work for the gods. Accord¬ 
ing to their ancestors, the gods always assisted in great works when 
the proper''incantations and offerings were made to them. Ere long 
the canoes were completed and ready for sea. The names of the 
canoes were—the Takitimu, Tainui, Arawa, Matatua, Kurahaupo, and 
Tokomaru. All being ready, they were hauled down the stream named 
Hauhau, to the sea. The Takitimu was the first to arrive at tho stream, 
its name was thereforo changed to Horo-uta. When all was prepared, they 
started on their voyage. After being out at sea for some time, the food 
which they brought from Hawaiki was all consumed, and they were faint 
with fasting. Then arose Tamatea, and chanted a mataara 9 glaring fieroely 
with his eyes. The people thought he intended to kill one of tho party for 
food. A man then stood up and called out, “ I have got a calabash 
full of preserved birds, M which were eaten; but ere long hunger again 
oppressed them. Then, again, Tamatea stood up and repeated as before ; 
and the same fear came over the people that some one would be set apart 
for food. So another called out, “ I have some preserved fish/’ so they ate 
that,—and again they hungered. The same man stood up a third time and 
threatened, and once more food was found: and so it went on until they 
aimed at Aotearoa (the Maori name for the North Island of New 
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Zealand). The name of the place where they landed was Whangaparaoa 
(near East Gape). After stopping there for some time, they worked along 
to Tauranga, in the Bay of Plenty. Hero the canoes separated, some going 
north, others stopping there, and others again going to different places. 
But Kupe and Ngako returnod on board the Takitimu, leaving Tamatea 
and his son, Kahungunu, at Tauranga. Aftor Tamatea and his son 
Kaliungunu had resided for some time at Tauranga, on one occasion 
when they were making fishing-nots, they braidod-in the hair of Kaliu- 
ngunu’s mother Iwi, which was taken as a great insult. So Tamatea left 
that place, and settled at the pa of Wharepatari, and took his daughter to 
wife. Her name was Buatai. After a time Kaliunguuu followed his father, 
and resided with him. 

The descendants of Tamatea and Buatai are :— 

1 Tamatea (»m) = Buatai (/) 18 Whatakai 


2 Bauheretieki 
8 ltuaroa 

4 Ivawharoana 

5 Kawharatatau 
0 Tarokaitata 

7 Baugipokuro 

8 Kaliukuramoia 

9 Kota 

10 Turia 

11 Eahupangare 


14 Kahutaorua 

15 Bangi Ete Kahutn 
10 Waruangaetorangi 

17 Hano-o-te-raugi 

18 Arawita 

19 Buawewe 

20 Tamaiawhituo 

21 Heipora 

22 Karamana 

28 Hapuku Tamaiti. 


12 Taraia 

Tamatea and his son Euhungunu, aftor residing for a time at the pa of 
Wharepatari, proceeded to Turanga (Poverty Bay), where they took some 
lizards as pets, and fed them with tawa berries (Nesodaphru taxed ). The 
lizards belonged to Tarapaikea. They journeyed on from Turanga. At 
Arapauanni they observed that the work of that place was catching rats 
and digging fern-roots. They proceeded on naming plaoes from events that 
occurred. The next place was Otiere, where patiki was the food; then on 
to Taputeranga, carrying the pet lizards; here they lost one of their pets 
on the road, so they called the place Poka, which was the name of the 
lizard. At Waitio they consulted the gods, so that place is called Taro- 
hanga; and they journeyed on until they arrivod at Puna-Awatea and 
Pohukura, on the Buahine Mountain, near the pass on the present road to 
Patea. Here they looked back towards Herotaonga (Hawko’s Bay) and 
saw the sea-gulls flying about; hence the saying, 44 Behold the sea-gulls 
flying and screeching over Taputerangi (Watchman Island in Napier Har¬ 
bour), and Oh t the thoughts of the feeds on the thick-sided patiki (flounders) 
89 
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of Tier© (ftt Roro-o-kuri Island, Napier Harbour), and the delioious fern-root 
at Pukehou (at Petano), and the fat rats at Ramariki (near Arapauanui), and 
the glutinous pauas at Tahito (near Arapauanui)/' This saying was not 
Tamatea’s, but his son's (Kahungunu). [I would draw attention here to 
the fact that all the places montioned by Kahungunu in this account appear 
to have beon well known by narno, and celebrated for their various products. 
The same remark applies to places mentionod in other traditions—a certain 
evidence that people had boon there of old, and that tho country was well 
known at tho time.] 

The father then said, “ Are you longing for our home, if so, return ?*' 
The son replied, “ No, it was only a sigh of remembrance." Hero also the 
lizard scratched in its calabash, so it was taken out and a hritiki (a green¬ 
stone ornament) was fastened to its nock. It was then placed in a rock 
oave, and a tree was planted and named Pohukura. The lizard is still 
there, and its maria has not loft it. When it roars it is an indication 
of bad weather. Then they travollod on to the forest to Haupnru, and 
Turangakira, a rock cave. People journeying generally stop thero for 
shelter. One of tho party of Ngaitamahine died there from the frost and 
snow ; thence on to Roporoa and then ascended the mountains at a place 
called Ranga-a-Tamatea. Hero they left a lizard and called the place 
Aorangi. They afterwards arrived at a settlement near the Wanganui. 
The chiefs name was Tarinuku, who offered the travellers food, including 
a calabash of preserved birds. Tamatoa ate up all tho birds, at which 
Kahungunu was angry, and quarrelled with his father, so they separated, 
each going by a different road. Kahungunu travelled on by way of Nga- 
pumakaka, Owhaoko Taruarau, Ngaruroro, Ngahuinga, at the head-waters 
of the Moliaka River, and through to Kaingaroa (Taupo Plains), then re¬ 
turned to Tauranga, and there dwelt. 

The father, Tamatea, after hiB son left him at the pa of Tarinuku, 
journeyed on to Wharekanae, Paraheke, the Hoko, and orossed the Wkan- 
ganui at Tawhitimu, thence along in the river to Hikurangi and oast 
anchor at the Punga, then on by Manganui-o-te-ao, Whakapapa, thence 
across Okaliukura Plains to Rotoaira at foot of Tongariro Mountain, then 
on to Taupo Lake at the Rapa, thence on to Waihi and Pungarehu. There 
he obtained a canoe and crossed Lake Taupo with his companions to its 
outlet, where he landed, and through the earth sounding hollow under his 
feet he called the place Tapuaeharuru (sounding footsteps). Tamatea 
boasted to the people residing there that he could descend the Waikato 
River to Okoro in his canoe. The name of his canoe was Uapiko. The 
people of the place warned him of the dangerous waterfalls, but what was 
that to this brave chieftain; away he started in his canoe. He passed on 
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by Nukuhau and Hipapahua and on to the entrance of the race at the 
Huka falls. Hero his friend Ririwai jumped ashore and was savod, but 
Tamatea and his thirty companions continued on ovor the falls and tliero 
perished. His canoo, in the form of a rook, is still to be soon at that 
place. 

Ko Kahungunu. 

Wo will now return to tho doings of Kahungunu, the ancestor from 
whom the tribo is named, that, on the arrival of tho Europoan, owned tho 
large stretch of country roaching from the north of Maliia Peninsula to 
near Wellington—some two hundred and fifty miles of tho east coast of 
this island. 

After remaining for a time at Tauranga (Bay of Plenty), on a cortain 
occasion, Kahungunu, with his sister Whaene and their people, were out 
fishing; the net bolonging to the sister being hauled in, Kahungunu ran 
and sowed up tho fish in tho body of tho not, at which Whaoue was very 
angry and struck him a blow, of which Kahungunu was so much ashamod 
that he loft tho place. When he amvod at tho forest ho ate some paretas , 
so tho place was oallod by that namo. Further on he ato a kaka, ho tho 
place was callod Koka-Rai-a-inio, thon on to Pauauohu and Ngarara, Wha- 
kawae, then to Kohahu-Paremoroino ; further on he saw a cave, into which 
he entered. Aftor stopping here for a timo he saw a man passing named 
Paroa, who, seeing Kahungunu, and not knowing who he was, invited him 
to the village, to which, on the arrival of his companions, ho proceedod. 
After living there for some timo Paroa said to his daughter, whose name 
was Hinepuariari, “ Girl, there is a husband for you.” Paroa by tliis time 
had found out it was Kahungunu, so they becamo man and wife. Shortly 
after this one of the women said to Hinepuariari, “ How do you liko your 
husband ? and she ropliod, “ Ehara i te hanga , kahore e rupeke ana mai talcoto 
tome mai i waho i w tahu f lea haere te rongu mo te hiiha o Kahungunu." 

When Rapa and her daughter Rongomaiwahine, who lived at Tawapata, 
near Table Oape, heard the report, Rapa repeated the following proverb:— 
“ Kei te nui lie awa o iatapouri te tuhera atu net." 

Kahungunu, on a certain occasion, roquestod his wife Hinepuariari to 
comb and dress his hair : so she combed all day until evening; and in the 
morning she commenced again. She then was able to form it into a top- 
knot, she rubbed it with oil that was hold in a paua shell ( Haliotie ). Aftor 
using ten paua shells of grease, the hair was not limp, she could not bind 
it; bo she held it fast between her knees, and was then able to get it 
together so as to bind it with flax; but tho flax was not strong enough to 
hold it,—it kept breaking. So Kahungunu told his wife to fetch his girdle. 
The flax from whioh the girdle was made grow at Tauranga. With this 
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she was able to fasten hie hair, the flax being so strong. Hence the 
proverb, " Putild-uharanu a Kahungunu a Tamatea i Mahue atu i Tawanya .” 
(The flax-binding of Kahungunu, a Tamatea left behind at Tanranga. 
Wharanui is a variety of Phonnium tmaa.) 

Kahungonn then left his wife and journeyed on to Nnkutanroa (Table 
Capo), to Tawapata (near Portland Island) where Bongomaiwahine was 
living with her mother, Bapa, who had repeated the proverb regarding him. 
Bongomaiwahine was with her husband, Tamatakutoi, the ohief of the 
place, who occupied most of liis time in carving. Kahungunu stayed and 
watchod the manners of the people, their food was paua ( Hatioti *) and pupu 
(limpets). 

At night Kahungunu commenced his jokes, for the purposo of causing a 
quarrel between Bongomaiwahine and her husband. Shortly after this 
Kahungunu proposed to the others that they should all go and dig fern- 
roots, to which they agreed. When a great quantity had been obtained, 
tho friends suggested they should tie it up and carry it home, to which ho 
objected and sent them away. So soon as they were out of sight, he 
collected it all together and carried it himself. When his friends looked 
back, they beheld him bringing the fernroot on his shoulder. On his arrival 
at the preoipice named Tawapata, just above the villogo, he let down the 
fernroot and undid tho fastenings, so that it fell scattered into the village. 
It was Buoh a large mass that the place was filled even to all the enclosures 
round the houses. All the men, women, and children collected and pre¬ 
pared it for food by the fire, at the same time praising Kahungonn, saying, 
"Now we have got a strong and ablo man, who can work and collect 
food.” 

The children of Maringaringamai were at the fishing grounds, bo Ka¬ 
hungunu proposed to his friends to oollect paua. He sent the men to 
collect flax and to make paua baskets and nets, and ropes, also to prepare 
sticks to ward off the fish from tho rooks. He then ascended a hill whence 
he watched the Icawau —shags— (Qraculus variut ) diving for fish, and 
then tried if he could hold bis breath as tong as they, oould. His way of 
trying was thus:—When tho hawau dived, he commenced to count thus: 
Pape tnhi, pipi rua, and so on up to ten (i tuangahuru ); then commenced 
again at papa tahi, eto. This he did without drawing breath while the 
kawau dived three times; he therefore thought he oould remain some 
length of time under the water, so he took the net at ebb tide and entered 
the water and swam to the first rook, then to the seoond, and so on to the 
fourth, and passed the rooks where people usually swam to, for only a canoe 
could go so far. Ho (hen dived and set to work filling his nets and kits. 
He pressed the paua* together and filled to barsting all his kits. He then 
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oaused tho pauas to stick to his own body, also his head, and then returned 
to shore* Thi se sticking on liis head were oarriod to the sacred place as 
offerings to tho gods: the others were eaten by the p4oplo. Then all tho 
men of the village were collected to haul the kits ashore, but they could 
not; so all the people from the neighbouring pas were called, and then they 
succeeded in hauling tho paua ashore, and all the multitude feasted on 
them. 

Tlion the pooplo, seeing tho great works of this man and how ho could 
oolleot food, wondered, and contrasted their own chief Tamatakutai, who 
could only corvo wood, etc., and did not collect food, ho they took away 
Bongomaiwahine from him, and gave her to Kahungunu, and they 
begat— 

Kahukuranui 

Tupurupuru 

Bangituehu 

Hineao 

Huhuti, whose husband was the Whatu-i-apiti. 

From them aro derived tho principal families of the wholo tribe of Nga- 
tikahungunu. 

The Migration from Poverty Bay ( Turanga) to Hawke's Bay (Ileretaonya). 

Turanga was formerly the home of the prosent Maori owners of the land 
about Napier, Hawke’s Bay, but through tho murdor of two children, tho 
twins of Kahutapcre and Bongomaitara, sister of Bakai-te-hikuroa, they 
were driven thence. The namos of the children were Tarakuita and Tara- 
kitai. How it happened was in this way:—Bakai-te-hikuroa (grandson of 
Knhdngunu, and fourth from Tamatea, who with Rongokaka came from 
Hawaiki) felt annoyed that tho preserved food, such as birds curod in cala¬ 
bashes in their own fat, should be given to the twins in place of being kept 
for liis son Tupurupuru. He therefore determined on destroying his sister’s 
children. The plan ho decided on was this: —Tho childron were in tho 
habit of playing whip-top during the day. In Bakai-te-hikuroa’s pa, named 
Maunga-puremu, near the present village of Ormond, there was a kuvwa 
pit by the side of the path. When the children commenced to play, Bakai- 
te-hikuroa walked up and knooked the tops into the hole, and then told tho 
twins to get them out again. Immediately they were in tho hole ho filled it 
up. As evening advanced the parents became anxious and searchod in every 
direction, but could not discover their children. They thon made kites of 
raupo leaf (Typha angustjfolia) shaped like hawks, covering tho outside with 
auU +—paper mulberry (Broussonetia papyrifera ); these kites were sent up 

* She arts (Broussonetia papyrifera) is said to have been brought by the early Maori 
settlers, and oultivated to make clothing of the bark; it is now extinot. 
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into the air. Thoy kept ascending till they wore on a level with the pa of 
Rakai-to-hikuroa. They then sailed in a direct line to it, and hoverod over 
his house, and commenced nodding their heads. It was then known who 
had killed the children. Then Eahutapere, whose pa was Pukepoto, near 
the residenoo of Mr. W. Chambers, Repongacro, collected his followers and 
attacked Rakai-te-hikuroa. There was killed Tupurupuru, son of Rokai- 
te-hikuroa who was defeated, and with his followers fled to Ukurarenga on 
Mahia Peninsula. 

The name of the oven in which Tupurupuru was cooked was Whakatauai. 
The stones used were called rehu , and resembled scoria. They were also 
called whahukura and whaturangahua . There was also a groonstonc mere 
used called t rhahatangiara. After the people had resided at Ukurarenga for 
some time, Kahuparoro arose to go to Turanga. Rakai-to-hikuroa, on 
ascertaining his intention, said to him, “ Friend, go in peace to where our 
son rests, but let his spirit hover in quietness over Turanga.” moaning that 
the bones of his son should not bo disturbed. On Kahuparoro’s arrival at 
Turanga ho collected the bones of Tupurupuru and brought thorn to tho 
Mahanga, near the Mahia, and there left the skull. He then proceeded on 
to Nnkutauroa (Table Cape), and there made fish-hooks of the shoulder 
blades. The name of tho rock from whence he started to fish is Matakana. 
When he threw out the hook to fish, he chanted the following hurihuri (in¬ 
cantation) :—Divide, divide the waters of Tawake with the rod ornamental 
weapon of Tupurupuru and Rakai-te-hikuroa. Who is thy ancestor ? He 
is Takitamaku Tahito-rangi and Pahito-weka." 

When he pulled up the hook he had caught a hapukn. Tamaiwiriwiri 
heoiing the chant thought it was Tupurupuru fishing, so he hastened to 
Ukuraienga and informed Bakai-te-liikuroa what he had heard ; Tamarui- 
hiri also discovered that Tupurupuru’s bones had been used to dig fernroot 
with by Hauhau. Then fighting commenced to avenge the insult, and 
mftny were killed on both sides. In one of theso engagements Hauhau 
and several others were slain. 

Bakai-te-hikuroa and his followers had to retreat to the Wairoa, but the 
people of that place did not give them welcome, nor supplied them with 
canoes to cross the river with, so Bakai-te-hikuroa, to make his party appoar 
more formidable, tatooed the women like men, and set up tatooed cala¬ 
bashes, and performed a haka led on by Hinekura. The chant used was— 
“ A tie keif He kei tietiekd tiekd tie ha koa , koa koa ei ei.” The Wairoa people 
residing near the crossing came to look on, so when they were well scattered 
Bakai-te-hikuroa and party attacked them and killod many of them, and 
then proceeded to Arapauanui. 
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When Tarangakahutai, the chief of the pa, saw him and his party 
coming, he called out “ Whore is Taraia Taraia replied, “ Here I am.” 
Tarangakahutai then shouted, “ Stand forth that I may know you,” which 
Taraia did. His dress was a mat made of feathers. Tarangakahutai then 
said, “ I shall know you directly, your heart shall be my food.” 

Taraia thon took a stone, and repeating the tipihonmea (incantation), 
throw it at Tarangakahutai, and it knocked his head-dress of feathers off. 
They fell at Taraia’s feet, who called out, “ I know that it is I that shall oat 
your heart presently.” 

The fighting then commenced, and Rakai-te-hikuroa was driven back. 
A woman named Hinepare, thinking hor poople wero defeated, took the 
calabash in which the gods were kept and asconded a rock and broke tho 
calabash, crying out,—“ Cursed be the mother* of these men, presently our 
nakedness irill be exposed to the enemy Her brothers hearing tho curse, tho 
crash of tho oalabash on tho rock, and the lamentations of tho women, ima¬ 
gined that the head of a man had been brokon. So Taraia rallied his 
peoplo again and returned to the fight, and many wero killed. * 

Here was killod Tarangakahutai and Rakaiweriwori and others of the 
onemy, and Waikari and others of Rakai-te-hikuroa’s party. A diHputo 
arose over the body of Rakaiweriwori as to which family he belonged. 
Taraia hearing of the dispute, arose and took two pieces of toi-toi (A run do 
conspieua), and cast lots with the mii, saying, if of Rakaiweriwori go, if you 
hold, you belong to this tribe. He cast it, and tho mii held, ho was there¬ 
fore declared to bo of the family of Rakai-te-hikuroa. The incantation used 
was;—“ Unihia i te pu, unihia i te uteri, unihia i takitaki, unihia i tamore i 
flawaiki .” Tliia was the fourth death in payment of Tupurupuru. 

Rakai-te-hikuroa and party then moved on to Wakaari, Tauranga, and 
Heipipi, near Tangoio. The chiefs of those pas wero Tautu and Tunui. 
While at Wakaari, there arrived from Heretaonga a man named Totara, 
who boasted of tho abundance and goodness of the food of his place. Tawao 
said, on hearing of this, the Wanga-uui-o-roto (Napier Harbour, celebrated 
for its shellfish), shall be the mara (garden) of Tawao. Taraia said tho 
Ngaruroro celebrated for kahawai shall he the ipu (calabash) of Taraia. 

The party then moved on to the mouth of tho Ngaruroro and drovo off 
Hatupuna and his people, and the Awa-nui-a-rangi and Wliatu-ma-moa. 
Their principal pa was Otatara (Redcliffe, near Taradalo). Kahukura-nui, 
father of Rakai-te-hikuroa, took to wife Tu-te-ihonga, ohieftainness of 
Whatu-ma-moa, after he had returned from Motuo. Taraia and Porangabou 
had avenged the death of her former husband who had been killed by the 
people of that district. Bo wo became amalgamated with that peoplo in tho 
seoond generation, after the arrival of Takitimu from Hawaiki, 
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The Migration from Wairoa to Heretaonga. 

Wairoa was formerly the home of the Maoris now occupying the i n la n d 
portion of Hawke’s Bay about Te Auto and Poukawa. 

The reason for their leaving Wairoa was this:—A chief named Iwi- 
Katere, living at a pa near Turiroa Wairoa, had a pet tui (parson-bird, 
Prosthemadera nova-zealandia ), which had been taught to repeat the proper 
prayers and incantations used while planting kumaras , taro , etc,, and thus 
was very valuable aB an economizer of labour. Tamatera, a chief of the 
adjoining pa, borrowed the bird of Iwi-Katere. After having detained it for 
a length of time, Iwi-Katere sent for his pet, but Tamatera would not give 
it up, so Iwi-Katere went and fetched it away. When night oamo on 
Tamatera went by stealth and took the bird. The tui kept repeating to its 
master the following words:—“ I am gone, I am gone, on the handle of a 
paddle; I am tired of fighting. Oh, Sir, I am gone! ” It was waste of 
words on the bird's part, for its master did not understand the meaning. 
So Tamatera took it safe away. On the following day Iwi-Katere attaoked 
the thieves, but was repulsed, so ho obtained tho assistance of Rakaipaka 
from the Mahia, who had been driven away from Turanga, and attacked 
and killed Tamatera, Taupara, and many others; but many were destroyed 
on both sides. After this Ngarengare and the survivors, including his 
granddaughter Hine-te-moa, moved to Heretaonga and settled in the neigh¬ 
bourhood of Poukawa and Te Ante, driving away the original owners from 
that district, viz., Tane-nui-a-rangi and others. A great battle took plaoo 
near Talioraito, in the Seventy-mile Bush, and from the length of time 
the people who had been killed took in cooking in the hangi or umu, the 
place was called Umutaoroa,—that is the site of the present village of 
Danevirk. These events happened in the days of Rakaipaka, a contempo¬ 
rary of Kahukuranui and Rakai-te-hikuroa, viz., in tho socond and third 
generation after the arrival of the canoe 41 Takitimu.” 
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The Maori Genealogy from linngi and Papa to the present time f including 
Tawhaki and liuatnpu . From the first night to the tenth night . 


Kopiapia 

Uekiki 

IJekoka 

Kiwha 

Tea 

Papa and Rangi 


Tanetuturi Tauepopoke Tanonatika Taneuaha Tane to Wairoa 




Ruaupoko 

I 

AT. Tano-nui-a-rangi 


Taweta 


Paoa 


Tano-mu-a-rangi 


f Hine-a-huono, F, 

\ Hme-ti-tamata, F, 


Rautipua 

Itautawhito 

ltnutaitainui 

Punga 

Io 

Kaitanga 

Hems 

Tawhaki 

Wahieroa 

Rata 

Ratawaro 

Hutunuku 

Huturangi 

Hutuauki 

Hufcnpatac 

Hoea 

Mania 

Wakaronga 

Tuhorapanga 

Tangunoana 

Ranru 

Uonnku 

lho 

Ruatapu 

Tama&a 

Takaha 

Hikawera 

Whatiapiti 

Wauahinga-o-fce-rangi 

Rangikawbaia 

Manawa-kawa 

Matewai 

Nga-rangi-ka-tangi-iho 

HIneoroia 

Tareha to Moananui 


Tho elder fiom whom 
the old Priest taught 
sprang another race 
than the Maori. Ills 
name wan Hapuwai. 
When tho tonro- 
poans first arrived, 
they wore called by 
our elders the de¬ 
scendants of Rapu- 
wai. 


The younger from whom 
is descended tho Maori 
race. 

Waikuia 

Putoto 

Parawhenua 

Horewa 

Mokopoko 

Pokiki 

Pokaka 

Paewai 

Hino 

Hukaawai 

Hme Tauwhoro Kiokio 
Kura Waka 

Ahtingao-te-ika whonua 
Hino rau warangi 
Hino hanone, whose tavc was 
Raka-maomao 


I 


Tongatonga 

Atarangi 

Ko.te.Ra 

Ko-te-Marama 

Ngawereponapona 

Kurukuru 

Pounamu 

Kura 

Mataoho 

Tuna-i-te-rangi 

Tonganini 

Putehue 

Putikonakona 

Tuhawiniwini 

Tubakopakopa 


Wero te Ninihi 
Wero i iti 
Kopa 

Tauwhareputaputa 

Hikutaipana 

Tukokoro 

Hinemoa 

Karaka 

Rangi to Pahia 

Warawara te rangi 

Whanganui 

Rererakan 

Hokorae 

Harata* 
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The following is the Genealogy of the late Chiefs Tareha , lhaka Whang a , and 
Te Moananui , through the Whatu-Mamoa Tribe — forty-eight Generations ;— 


1 Pui 

2 Awe 

8 Tamore 
4 Taketake 


6 Aka 

6 Titamare ki te Waiora ki te Aomarama 

7 Ngangahu 

8 Ngaenui 

9 Ngaeroa 

10 Ngaepiha 

11 Ngaelahurimai 

12 Ngaitalmriatu 
18 Akiaki 

14 laraia ko a-to Manu waere ma 

15 Toi 

16 llatoma 

17 lahaukina 

18 Ron gomaihurangi 

19 Kautawaero 

20 R&kenui a-tc-uki 


21 Rutanga 

22 Rakai-te-rangi-ka-noho-i-a Rangihua 
28 Ponarangihua 

24 Tangikura 

25 Kahukura 

26 Hineirangia 

27 Wawa-te-rangi 

28 Maikitekura 

29 Maiketoa 

80 Tuliangateao 

1 Tamatea 31 Paetaku 

2 Kahungunu 82 Paekaka 

8 Kahukuranui and 33 Tu te Thonga. —The chieftainess of the Whatu-ma-moa 
| who lived at Otatara (Reddiffek whom 

4 Rakaipaka and Hinemanuwhiri Kahukuranui, second from Tamatea, 

who came from Hawaiki took to wife. 
By her first husband Tupouriao who 
was killed by the people of Porangahau 
_she begat 


5 Kaukohea 

6 Tutikanao 

7 Tureia 

8 Te Huki 

9 Rakaro 

10 Wharekuka 

11 Mitimitioterangi 

12 TeRatau 

18 lhaka Whanga 

14 Hirieri Te Reto 

15 TeRiria 


84 Remukina 

85 Kearoa 

86 Tnrauha 

87 Rakai te Kura 

88 Heneao 

89 Huhuti 

40 Wawahanga 

41 Rangekawhaia 

42 Manawakawa 
48 Matewai 
44 Nga-rangi-ka-tangidho 


,r 


45 Hineorol* te 

I 


T 


46 Helporo Tareha 

47 Karamana 

48 AarlluL 


46 Tanutahu 

47 Karauria 


48 Karauria's children 


46 Pairoa 

47 Te Moananui 
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A Genealogy including Maui from the commencement , viz. f from Jlnngi and 

Papa to the present time . 

Barotimu 

Rarotake 

Potu 

Pohaoro 

Powhakataka 

Po-aniwaniwa 

Maheatu 

Maheawa 

Takahnriwhenna 

Morirangawhenua 

Taranga 

Maui. —Sir, this is our ancontor who fished up this island of 
Aotearoa: he hauled it up with the jawbone of his 
ancestress. The hook caught the house of liinenui-te- 
po. The name of the house was Rarotonga. 

Maui begat Wharuaknra 
Uhonga 
Poutaua 

Whitirangi mamao 

Kupe 

Hina 

Uoumataumata 

Paikniha 

Tu-whaitini 

Tutaraupoko 

Tuaruma 

Tukonona 

Tuhurutira 

Aokarore 

Tu-Makaueura 

Tu Makaworangi 

Tu-te-Rangikawokitc 

Tu-to-Itangiwetowetoa 

Tu-hakirikona 

Rakaihoroa 

Poutawiti 

Rakaikoao 

Whana 

Hora 

Tamatetane 

Hoakakari 

Ropata. 


Abt LV.— The Origin of the Boomerang . By W. D. Campbell, F.G.S. 

[Read before the Auckland Institute , 23 rd October 1882.] 

The existence of such a peculiar and uniquo weapon as the boomerang 
among one of the lowest forms of humanity—as tho aborigines of Australia 
—has exeited a groat deal of interest among ethnologists ; but it has never 
been satisfactorily explained. It has been claimed as being derived from 
some hypothetical culture, while on the other hand it is rogardod as a 
specialized form of the throwing oudgel and stick, and that intermediate 
forms are to be found in Australia, but it has not been understood liow the 
peculiar form and flight of the missile was suggested; and it is upon this 
point I offer an explanation, which was given me by my friend, W. H. 
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Blyth, of Bussell, who has kindly given me permission to bring it before 
yon. Ho informed mo that he had noticed that the loaves of the Eucalypti, 
when blown off the trees, often aoquire the whirling flight and returning 
action of the boomerang, the leaves tending to return and fall upon the 
ground perpendicularly below the starting-point of their course. 

The correctness of this observation I have repeatedly verified; and this 
character of the course of the falling leaf, when taken into consideration 
with tho striking similarity in form between the boomerang and the leaves 
of the blue-gum is, I submit, oomploto evidence that the origin of the boo¬ 
merang was due to imitation of the form and flight of the leaves. The 
absence of the boomerang in other countries is thus accounted for, since the 
Eucalypti are essentially Australian, tho bush throughout the greater portion 
of the continent being chiefly composed of thorn, while comparatively few 
aro to be found elsewhere. 

That the Australians had a throwing missile previous to tho develop¬ 
ment of the boomerang form, is rendered probable when one considers that 
a strong resemblance in typical character appears to exist between tho 
Australian and the Indian Dekhan tribes, and possibly the ancient Egyp¬ 
tians. Colonel Lane Fox has grouped them together in his classification of 
weapons; and Prof. Huxley had previously taken these races to comprise 
the lowest forms of his Zdbrichi , or smooth-haired people, since they all 
possess long prognathous skulls, with well-developed brow ridgos, dork 
eyes and black hair. The Dekhan, or aboriginal tribes of India, had a 
missile which they whirled in tho manner of boomerangs to bring down 
game. The rudest kind is described by Sir Walter Elliot as being found 
in the South Mahratta district, and were merely crooked sticks, tho most 
developed form being tho “ Katuria” of tho Rules of Gqjerat, a weapon 
resembling the boomerang in shape, and in being an edged flat missile pre¬ 
serving its plane of rotation, but being too thick to swerve or return. 

The Egyptian fowler used a throwing oudgel. (See E. B. Tylor's 
“ Early History of Mankind.”) 

These forms of weapons in races allied to the Australians would seem to 
indicate that the boomerang had been developed 
from them to its present form by the Australians 
often witnessing the peculiar course of the Euca¬ 
lypti leaves, all savage races being keenly alive to 
the improvement of their weapons. In the dia¬ 
gram is shown the form of the boomerang compared 
with some leaves of the Eucalyptus globulus . The 
curvedrsectional form, essential to the soaring flight of both boomerang and 
leaf, is present in each. 
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Art. LVL— On the Importance of Forestry . 

By D. McArthur, Inspector of Forests. 

[Read before the Southland Institute, 20 th September, 1881.] 

1 have been since my boyhood a lover of trees in all stages of growth as 
forests and as single trees. Wlion attending school in the year that 
Waterloo was fought, I had to pass through two miles of a beautiful plan¬ 
tation, at the end of which was a large barn, whore the then Earl of Brea- 
dalbane had a number of men throshing larch and fir cones with flails, and 
on my enquiring why they wore threshing the sticks, I was shown a handful 
of the seed and informod that these would grow iuto large trees. Fortun¬ 
ately the head gardener’s son was my class-fellow, consequently 1 had the 
privilege of following the seed to the nursory, and in due time the soodlings 
to the liillsidofl and barren moors, wlioro I had tho further privilege of being 
permitted to plant some; and now there are thousands of aoros of mag¬ 
nificent forests clothing tho previously barren land with boauty and wealth. 
Land then not worth a shilling an aero is now worth from two to three 
hundred x>ounds. 

The Scotch fir is planted amongst the larch, oak, elm, etc., on account 
of the shelter afforded to the latter owing to its bushy form, and it is 
frequently planted in belts of a chain or two wido on the weather Bide of 
young plantations, for the same reason. 

The Earl of Womyss and March about fifty years ago planted oxton- 
sively in the upper parts of Peebleshiro and around Nidpath Castle, and 
along the Tweed, beautifying tho country and greatly increasing tho value 
of his property. 

There is a stretch of country about half way between Edinburgh and 
Peebles known as the “ King’s Edge,” and when I first saw it I could not 
imagine anything more desolate and cold-looking. It consisted chiefly of a 
large extent of cold, wet, inert peat-bog, lying on a bed of impervious con¬ 
crete. So hopolossly barren was the surface that it would not oven grow a 
mndlestraw. The proprietor out it into strips and squares by opon ditching, 
breaking the concrete bottom, and planted belts of Seotoh fir and other trees 
as break winds across the prevailing winds. When I saw the locality again 
in I960, the plantations were thriving beautifully, and now it is converted 
into fine fertile fields. 

The climate was completely changed by the draining and planting. I 
have seen the management of a very extensive natural forest in Argyleshire, 
consisting chiefly of oak, ash and birch, skirting the base of Ben Cruaohan 
and bordering the shores of Loch Awe. This forest consists of many 
thousands of acres, reproducing itself by stooling, as it is technically 
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termed, in other words a young orop growing out of the stumps of the 
trees reeently out down. This territory was leased for ninoty-nine years by 
a company of Liverpool gentlomen and dealt with as follows :— 

It was subdivided into about twenty sections and one was out down 
every year in spring and summer, when the sap was up, and barked chiefly 
by women and children ; the bark being taken to Liverpool and the timber 
converted into charcoal for smelting iron ore—which was brought from 
UlverBton to Bunawe by the company’s schooners—there converted into 
charcoal bar-iron and takon back to Liverpool as ballast, the vessels being 
filled up with the bark and wool of the district. 

The iron produced at this small furnace brought the highest price in the 
British market, being sold for from £10 to £16 per ton, and w&b utilized for 
what is known as cold-drawn wire. 

Each subdivision when cut was protected by rough fencing to prevent 
cattle from eating the young shoots and the finest oak tree in the division 
was left as a standard at each periodical cutting. Tho result of this 
forostry management was that three or four successive generations mado 
fortunes, and the forests, when I left Scotland in 1800, were at least as 
flourishing as at the beginning of the lease. The lessees never planted a 
tree, but meroly conserved and utilized what they found on the ground. 

The forests hero are not deciduous, and, whon cut down, the stumps 
gradually die out; at the same time they reproduce themselves from the 
fallen berries, but are very slow of growth. 

I counted 600 rings on the planed stump of a black-pine tree in Sea¬ 
ward Bush, the diameter of which was only about three feet, whereas a 
healthy larch would exceed that in about a tenth of the time, and the timber 
be of more value for every purpose, from the construction of a wheel-barrow 
to that of a ship. 

Larch is also very durable in or out of the water. Piles of only thirty 
years’ growth were used in extending one of the Oban jetties in Argyleshire, 
and after being twenty-five yoars in use were as sound as when driven, and 
not touched by a Teredo . 

Larch and fir are used for coal-pit props and railway-sleepers throughout 
Great Britain. 

In the course of a few years all the railway-sleepers in New Zealand 
will have to be replaced, which will pretty well exhaust the available 
timber suitable for the purpose, hence the desirability of planting trees of 
quicker growth than the native ones. It is said that larch and fir will not 
thrive here, as they happened to fail with some run-holders in Otago. It 
would be surprising if they did thrive, under the circumstances; having 
been taken from a cosy nursery and planted into holes of solid day, where 
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the poor plants were being alternately drowned in wet weather, and in dry 
scorched for want of moisture. Such soils should be out by a sub-soil 
plough to the depth of 18 inches or 2 feet, drawing the furrow slightly down 
hill, letting the surplus water away, while the pulverized and stirred clay 
would retain sufficient moisture. It would be an additional advantage to 
turn over a furrow of the top vegetable mould with the common plough, the 
sub-soil ono following in the same furrow; by this means the young plants 
would have the benefit of the old surfaco soil to start them. 

In an earthy kindly soil all that is necessary is to make a slit with the 
planting spade—pushing the slit a littlo open—when your boy, with his 
basket of seedlings, drops one in the slit, and puts his foot on the sod 
closing it. 

Planting here should follow the sawmillors and this cannot bo done too 
soon. The remark is frequently made “ cut down the forests, tkoro will be 
plenty of timber to last our time. Convert the forest lands into agricul¬ 
tural holdings and cover the country with men, women and children/’ 

Those who make suoli remarks are evidently not aware of the fact that 
in many parts of Europo and elsewhere the cutting down of the forests 
resulted in converting countries formerly fertile and well peopled into abso¬ 
lute deserts, necessitating the removal of man and beast to look for food 
elsewhere. This ought to be a warning to the people of this grand country 
to conserve their native forests ero it be too late. 

Man is cradled in timber, housed in timbor, and coffined in timber, he 
therefore ought to take care of his cradle, his cottage, and oofiin, while he can. 

I intended to havo produced historical proofs of the evil effects of the 
denudation of forest lands, I will however do so, if well, on a future 
occasion. 


A*t. LVH.— The Surface Features of the Earth and Local Variations in 
the Force of Gravity . By T. B. Wakelin, B.A. 

[Read before the Wellington Philosophical Society , 12tA September , 1888.] 

In a former paper the nature of the physical agent causing gravitation was 
carefully considered. This paper seeks to confirm the views expressed in 
that paper, and it will be necessary to recall three points on which much 
weight was placed. They are— 

(1) That gravitation is produced by a physical agent, the ether, which 
according to a growing bolief is what is commonly understood by 
the “electric fluid.” 

(2) That this ether is composed of corpuscules which have a very high 
velocity of rotation . 
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(8) Tbftt owing to the form and action of the ethereal oorpusonle it 
will adjust itself to the surface with which it is in contact. More 
8trictly 9 since the ether penetrates all bodies, the oorpuscules will 
adjust themselves according to the nature as well as to the form 
of the surface. 

If the ethor is composed of rotating oorpuscules then, by contact with 
the earth, their velocity of rotation will be gradually reduced, and accord¬ 
ing to the theory explained in the former paper these oorpuscules will com¬ 
bine with the solid matter which thoy have pouotrated. In this way the 
earth would grow larger by the addition of matter which has been reduced 
to an ordinary state, that is to matter as we commonly understand it. The 
matter of the ether may bo described as matter in an “ extraordinary state.*' 
Astronomers maintain that the earth is growing larger, howover gradually, 
and but very recently the view was put forward that this gradual increase 
in the sizo of the oarth was due to showers of moteorio stones. The total 
quantity of meteoric matter, however, falling on the earth, was found by 
calculation much too small to produce the increase in the size of the earth. 
Professor Seeley, in a course of lectures on geology, delivered three or four 
months ago at the Royal Institution, expressed his conviction that the earth 
was being increased in size by some gradual process of addition. 

The oorpuscules of the other are so constituted and act in such a manner 
as to adjust themselves to a flat surface, so that their outsides will revolve 
in the direction of that surface. More strictly it should be said that the 
ethereal oorpuscules adjust themselves to what may be called a predom¬ 
inating surface. By a predominating surface would be understood a sur¬ 
face that has the greatest influence on the direction of rotation of the 
oorpuscules. The solid and immovable land would have a greater influence 
than the mobile ocean, and dense solid matter than relatively lighter matter. 
The plumb-line has been found to be deflected from the true or astronomical 
vertical, in two ways, both probably owing to the same cause. The first is 
well known. Mountains deflect the plumb-line from the true vertical. In 
mountainous countries, as near the Alps and Oaucasus, this deflection 
amounts to as much as 29* of arc. The other case is this, the plumb-line 
hangs perpendicular to the surface of still water always, but the direction 
of the plumb-line is very frequently not in the direction of the centre of the 
earth. As bearing on this point, though not dearly understood, the follow¬ 
ing extraordinary facts should be quoted:— 

“ At sixteen astronomical stations in the English survey the disturbance 
Of latitude due to the form of the ground has been computed, and the follow¬ 
ing will give an idea of the resultsAt six stations the deflection is under 
2*, at six others it is between 2* and 4*, and at four others it exceeds 4*. 
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Thoro is one very exceptional station on the north coast of Banffshire, near 
the village of Portsoy, at whioh the deflection amounts to 10", so that if 
that village were placed on a map in a position to correspond with its 
astronomical latitude, it would be 1,000 feot out of position! Thoro is the 
sea to the north, and an undulating country to the south, which, however, 
to a spectator at the station does not suggest any groat disturbance of 
gravity. A somewhat rough estimate of the local attraction from external 
causes gives a maximum limit of 5", therefore we have 5" unaccounted for, 
or rather which must arise from unequal density in the underlying strata 
in the surrounding country. In order to throw light on this remarkable 
phenomenon, the latitudes of a number of stations between Nairn on tlio 
west, Fraserburgh on the east, and the Grampians on the south were 
observed, and the local deflections determined. It is found that tlio deflec¬ 
tions diminish in ail directions, not very rogularly certainly, and most 
slowly in a south-west direction, finally disappearing, and leaving the maxi¬ 
mum at the original station at Portsoy.” *' 

Professor Maxwell believes the ether to bo made up of rotatiny oorpus- 
cules fixed in space. That the othor is composed of rotating corpuscnles is 
also the expressed opinion of Mr. Preston, who has made a special study of 
the ether. Sir William Thompson has shown that magnetic attraction is a 
rotational effect. Sir John Horschel oxprossos tlio opinion that the ether is 
composed of corpuscules , and says in a very decided manner that they must be 
fixed in space , and that they may rotato. The writer of this paper had ox- 
pressed views in strict accordance with those just given. He has endea¬ 
voured and still endeavours to show that gravitation is a rotational effect, 
and, if so, that the othor, or “ electric fluid.” is tho physical agent producing 
gravitation. Now, as the ether penetrates all bodies and oomos iu contact 
with them the velocity of rotation of the corpuscules booomes gradually 
much reduoed by this contact. Eventually these corpuscules combine with 
the bodies they penetrate, probably making them more dense and also 
adding to their mass and bulk. Solid rook would have a greater effect iu 
reduoing the velocity of rotation of the ethereal corpuscules than earthy or 
gravelly beds. Consequently all tho striking solid features of tho earth 
would become rather exaggerated than reduced by the direct action of the 
ether alone. “ The Uniformitarian Theory ” in geology declares that the 
basis upon which it stands is 14 that the continents have always been con¬ 
tinents and the oceans oceans.” The great features of the earth “ persist.” 
Whatever great features now exist—as the Himalayas and tho Alps, tho 
deep basins of the Atlantio and tho Pacific—have always existed m their 
characteristic features. 


See Article “Barth” (figure of) in the Encyclopedic. Britannioa, by K. E. Cl.uk 
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The rotation of the ethereal oorpuscules within the surface of the earth 
would be so considerably reduced that the force of gravity would be 
lessened. The oorpuscules, whose rotation had been reduced, would react 
on those at and probably immediately above the surface of the earth. 
According therefore to the nature of the layer of the earth's crust, whether 
of greater or less density, so would vary the force of gravity very near the 
earth's surface. Where these layers were very dens* there the foroe of 
gravity would be U** 9 In a very hard rooky country the foroe of gravity 
would therefore be less than at the surface of the ocean. If a mountain is 
more dense than the surrounding country the force of gravity on the top 
of the mountain should be less than on the surrounding plains. Until the 
nature of an accelerating force is understood, the principles here sketched 
cannot be extended with any satisfaction beyond the surface of the earth. 

The following bears direotly upon what has just been said :— 

“ An immense number of pendulum observations are now being made 
at the astronomical stations of geodesical surveys in Germany, Bussia, and 
India, which, when fully published, will throw light more perhaps on the 
local variations of gravity than on the figure of earth. The observations 
made at the various stations of the Indian meridian arc bringing to light a 
physical fact of the very highest importance and interest, namely, that the 
density of the strata of the earth’s crust under and in the vicinity of the 
Himalayan Mountains is less than that under the plains to the south, the 
deficiency increasing as the stations of observation approach the Himalayas, 
and being a maximum when they are situated on the range itself. This 
accounts for the non-appearance of the large deflections which the Hima¬ 
layas, according to Archdeacon Pratt’s calculations, ought to produce. The 
Indian pendulum observations also throw some light on the relative varia¬ 
tions of gravity at continental, coast, and island stations, showing that, 
without a tingle exception t gravity at the coast stations is greater than at the 
corresponding continental stations, and greater at island stations than at 
coast stations." The inference, that because the force of gravity in any 
locality is less, the density of the earth at that place is less, is one usually 
made, but it is more credible that mountains are denser than the plains 
which are made up of detritus from those mountains than that the plains 
are denser than the mountains."* 

Prof. Darwin made experiments during last year, in which he dis¬ 
covered variations in the force of gravity. He has embodied the results of 
his investigation in a paper which was published in the November number 
of “ Nature" last year. His investigations showed that the foroe of gravity 
varied at the very same place, that there was on one or two days a diurnal 
variation in the foroe of gravity. 

• flee Article “Earth” (figure of) in the Eneydopadi* Britaanks, by B. B. Gtark. 
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It may be deemed quite practicable to devise experiments to test the 
question whether gravitation is duo to the rotation of stationary corpus- 
cules or not. With adequate and effective means the following experiment 
might be considered sufficient for this purpose. Let a very short solid 
cylinder, of any hard or dense substance, have fixed in it an axis on which 
it oan be revolved by a driving-belt. Such a short cylinder would be very 
much like a thick grinding-stone. It should be from 1 to 2 feet in diameter, 
and from 0 to 12 inches in thickness. The denser the material the better, 
but tough hard heavy wood would probably do, as the conditions could be 
varied to suit the density of the substance. This wheel Bhould be made to 
revolve with a velocity of not less than twenty revolutions per seoond; and 
means should be provided for increasing the velocity up to 1,000 revolutions. 
The weight of the wheel and axle would be determined first when at rest. 
While revolving at any chosen velocity, lot it again be weighed . It should 
weigh less, and if the substance is dense and the velooity great, it should 
weigh considerably less. It would bo reasonable to suppose that the fixed 
rotating corpuscules of the ether would be very much disturbed,—would 
not have time to adjust themselves to the revolving wheel, and would there* 
fore have a less gravitational effect. Such an experiment as this, however, 
if effectively made with the best appliances, would probably be somewhat 
oostly,—at least for any one individual. 


Art. LVm.— HawaU-nei and the Hawaiian*. By F. B. Hutchinson, L.B.C.P. 

[Read before the Wellington Philosophical Society , 9 6th August , 1889.J 
Abstract. 

Thk Sandwich Islands are famed for their beauty and fertility. Five thou¬ 
sand miles distant from the New Zealand group, they are peopled by almost 
the same race, a race speaking a language not differing more widely from 
the Maori than the dialects of the latter do from one another. 

The Sandwich group consists of five larger and several smaller islands, 
lying in a line from north-west to south-east. Beginning from the north¬ 
west Kauai is the oldest, has no signs of recent volcanic action. Earth¬ 
quakes are the rarest, the rooks are the most broken down into soil. Henee 
it is the most fertile; it is spoken of as the Garden Island. As a whole, 
the island radiates from one grand very precipitous mountain 6,000 feet 
high. In this island the language, though differing so slightly from that of 
the other islands as hardly to form a dialect, approaches a little more nearly 
the Maori. R is often used for L, and T for K. Thus one hears there of 
Hanalei pronounced Hanarei, and Kauai as Tauoi. The forests on Kauai 
are magnificent, and the plantations mostly prosperous. 
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Oihu is made tip of two long mountain ridges, with a plateau between. 
It bears Honolulu, the capital, and this on account of possessing the only 
really good harbour in the group. 

Molokai is a long mountain running east and west, with the northern 
half removed. Thus it presents to the sea on the north a stupendous pre¬ 
cipice. From this about the middle projects a piece of low flat rich land, 
usod as tlio famous leper settlement. 

Maui is composed of two mountains, the higher of which (10,000 feet) is 
a vast extinct volcano, the crater 27 miles round broken by two great gaps. 
The crater is the most remarkable upon earth as resembling a smaller 
lunar volcano, having several craters rising from its 2,000-foot deep cavity. 
It is known as Haleakala, or the House of tho Sun. 

Hawaii is tho great island, that from which the group takes its name. 
The great volcano Mauna Loa (18,000 feet) stands in tho centro. To tho 
north is a boautiful mountain still higher—Mauna Kea, and there are smaller 
onos. Mauna Loa is the most interesting of all volcanoes. It does not 
show its height, tho base being 60 miles across, and there are no peaks. 
I exhibit a diagram showing its genoral shapo. The effoct when on tho 
mountain is that of being on a plateau. There are two extinct main craters 
besides those that occasionally burst out. The summit orator, 18,600 feet 
above the sea, is always active ; tho better-known Kilauea, 4,000 feet 
above the sea, on the east side, is, too, always active. It is cloar from the 
difference of level that tho two can have no connection. These orators do 
not shoot up stones and ashes; they are lakes of molten lava, and con¬ 
stantly change their levels, occasionally overflowing. 

There are on tho islands about 60 sugar mills, several with more than 
one plantation attached. 

The Hawaiians are often spoken of as Malayo-Polynesians, but this is 
almost certainly a mistake. The whole subject of the origin of the race 
is discussed with great ability by Judge Fornander in his work on the Poly¬ 
nesian races. 

Political .—Formerly each place had its own chief. Warfare was the 
normal state. The chiefs wero a splendid race, well marked off from the 
common people. Descent was wisely reckoned in tho female line. The 
finest women beoame tabu to the chiefs, and thus the superiority was pro¬ 
duced. The old Greek race probably produced no specimens of humanity 
physically finer, and in intellect they ranked very high. 

Late in the last century a chief of Western Hawaii, gameh am eh a , 
conquered first his own and then the other islands. He died in 1810. 
His successor insulted the national deities and broke the tabu. Very 
soon afterwards the first batch of missionaries reaohed the islands, 
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Their sucoess was, from their own point of view, wonderful and unpre¬ 
cedented. In a few years churches and schools marked every village, 
the natives were nominally Christians, the old superstitions hidden out of 
sight and supposed to be extinguished and tho language was reduced to 
writing. Then a Catholic Mission appeared and was forced upon the king 
and people by a Fronch man-of-war. A painful conflict between tho two 
faiths took place. This gradually subsided ; a largo portion of the natives 
adopted tho nowor l'aith, its spectacular ritual appearing to suit them far 
better than tho other, while the singularly solf-dovotod and liumblo lives of 
tho priests have largely aided in tho same direction. Now tho two live 
peacefully side by sido. Thoro is no religious census of tho islands ; but, 
to hazard a rough guess, perhaps a third of tho natives aro Catholics, and 
tho proportion increases. 

The Protestant missionaries quickly acquired important political powers. 
Thoy stood out as the protectors of the natives against the vice and selfishness 
of the white traders. One, Dr. Judd, a man of groat ability, was for many 
yoars the head of the government. The nativo kings, able men thomselves, 
gladly availed themselves of the suporior knowledge of the foreigners. Had 
these white men beeu English, no doubt tho islands would have become an 
English colony. As it was, thoy wore seized and annexed by Lord George 
Paulot, commanding an English man-of-war, an act quickly disavowed by 
the English Government. Colonics aro outside of tho American political 
system, and the groat aim of the white ministers was not to annex tho 
islands to America, but to build them up into an independent sovereignty 
under the nativo king. It is a fair question whether it would not havo been 
better for the natives had the islands become a British Crown Colony; the 
decay of tho race, it has been thought, might have been less rapid. But 
looking to the history of the Maoris and Fijians, the soundness of such an 
opinion may be greatly doubtod. The lecturer had not boon able to dis¬ 
cover that the two last races are bettor off than the first; as to the value of 
the work—religions, political and social—of the missionaries in the islands 
there are such wide diversities of opinion that the lecturer declined to enter 
upon a ground of such hot controversy. Being human the missionaries 
could not, with all their good intentions, avoid errors, and many of them 
would now confess that their errors were many and serious. Thoy were 
misled by thinking that they had a force at their back strong enough to 
change human nature and turn a half-savage native into the highest class 
of New Englander. 

The land tenure and political system was at first feudal, but in 1889 
Kamehamoha HI. abolished the foudal tenures and gave the country a 
constitution. This was abrogated by Eamohameha V. and a new one 



470 


Traruactiont, — Mucellaneou*. 


given, which is now in force. The king is a constitutional monarch, but 
not according to English ideas. The form is more that of the late French 
Empire. The government is personal, the ministers being appointed and 
removed by the king at his own pleasure and without any reference to the 
legislature, towards which they have no responsibility. The prosent king 
has appointed and removed ministers in a most arbitrary manner. For in* 
stance, in 1878, being displeased, he sent at 1 a.m. to demand their imme¬ 
diate resignation. 

The Ministers are four,—the Foreign Minister, who is usually the 
Premier; the Minister of the Interior, who is the real working Minister, 
for whom nothing is too great or too small; the Finanoe Munster; and 
the Attorney-General. The Foreign and Finance Ministers have frequently 
been figure-head natives. Two years ago the Finance Minister for a short 
time was a native preacher, perfectly ignorant of his subject, and appointed 
only beoause no respectable man oonld be got to take the offioe. 

The Legislature, whioh, happily for the oountry, meets only bienuially, 
consists of two estates; but they sit and vote as one House. The Nobles, 
twenty in number, are appointed by the King for life. They have no speoial 
title except Honourable. Many of them are “foreigners.” The twenty- 
eight representatives are nearly all natives, and thus in the House as a 
whole, the natives are in the great majority. They possess and represent 
very little property, but vote away most recklessly the money of the foreign 
population, who pay all but a trifle of the taxes. In the session of this 
year they voted three and a half millions of dollars, including a Civil List of 
$148,000, to be spent in the next biennial period, the estimated income for 
that time being $1,960,000. 

The proceedings of the Legislature are conducted with great dignity 
and propriety; but everything being done in two languages makes it 
extremely tedious, the more so that the natives are bom orators, and can 
discourse for the hour together, even though they have nothing to say. 

With all the weakness of the legislature, mostly, be it remembered, 
composed of natives, the laws of the Sandwich Islands, and the judicial 
procedure generally, compare favourably with those* of any other nation in 
the world. They are the cream of American and English jurisprudence, 
and have generally been administered by Judges of high character and 
ability. As an instance where the procedure is vastly in advance of that of 
England,—the aocused is, at his option, put into the witness-box and ex¬ 
amined under oath. 

The sanitary affiurs ot the islands are supervised by the Board of Health, 
whose duties are more serious and responsible than usually fall to the lot of 
s imil a r bureaux elsewhere, for they have in their hands a terrible charge 
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from which most other countries are free—the leprosy: also the isolation 
of all oases of infectious disease that may be brought to the islands, a busi¬ 
ness which necessarily incurs much odium. In all such oases the people 
in immediate contact with the patients are immediately and carefully 
separated from the rest of the community, a course which might elsewhere 
be followed with advantage. It is a disgrace to any country not continental 
that such a disease as soarlet fever should ever gain, or at least keep, a 
footing in it. 

An account of the leprosy and of a late epidemic of smallpox was then 
given, and the subject was treated more at large in a subsequent lecture, 
delivered before a special meeting of medical men. 

The cause$ of the decline of the native race .— No doubt Captain Cook’s 
estimate (400,000) was far too high. Ho reckoned from the numbers that 
appeared at each place where the ship touched, not considering that thoy 
crowded thither from all parts of the island. In 1832 the number was 
180,000, in 1878 47,000. 

Syphilis was introduced by Captain Cook's sailors, and has inflicted 
terrible injury on the race. 

The leprosy has aided in the same direction. 

The removal of the tabu from the women .—With all the drawbacks of the 
tabu, it was certainly a great protection to the women. Its abolition gavo 
full swing to license. The women are markedly unfertile, but are far more 
fruitful with white men and Chinese than with their own race. 

The early age at which intercourse begins with both sexes is another 
cause of infertility. 

The women manage their babies unwisely, and the infant mortality is 
very large. 

The changed conditions cf life . —The dark races appear to be always inju¬ 
riously affected by dose contact with the white. The wearing of clothes, 
and living in tight houses, has proved a great curse to the natives, who are 
far more delicate and prone to lung diseases than when they went naked 
and lived in grass houses. 

A very large number of the women live with white men and Chinese. 
This cause alone must in the end prove fatal to the purity of the race. 

Present state and prospects. —The islands are now part of the American 
system. The policy was laid down by the late United States Foreign 
Secretary, Hr. Blain. Extract from letter of his to the United States 
Minister at Hondulu, dated December 1, 1881“ In thirty years the 
United States have acquired legitimate and dominant influence in the North 
Pacific, which it can never consent to see decreased by intrusion therein of 
any dement or influence hostile to its own. * * * * Hence the 
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necessity * * * * of drawing ties of intimate relationship between 

the United States and tire Hawaiian Islands, so as to make them practically 
part of the American system, without derogation of their absolute inde¬ 
pendence.* * 

Thus America does not dosiro to acquire the islands, but to hold supreme 
control tliero, and this is practically effected, most of the wliite office-holders 
and property-holders being Americans. As they now arc the islands might 
well go on preserving their independonco for an indefinite time, but already 
that independence has been gravely endangered, and will probably not last 
long. An American protectorate will probably take the place of the monarchy, 
with provisions for self-government. The person by whom the independence 
has boon and is endangered is the king. Furthor, the forraor cordial rela¬ 
tions between the native and foreigner have been seriously impaired. 

The native cannot bo educatod boyond a certain point. As a boy he is 
very bright and clever ; as a man he amounts to very littlo. Not a single 
business of any kind in Honolulu, cxcopt that of soiling meat, is either 
conducted by a native or has a native in a high position in it. The nativo 
royalty must soon end. The puie native race mubt soon die out. Tho 
Hawaiian cannot adopt our cmlization. He will not work ; so, whilo tho 
American and Clnncbe come in in bwarms to do the work, ho is quietly 
fading away. A sad end to a beautiful, gentle, kindly race. 


Abt. LIX.— The Effects of School Life on Sight . By B. Schwabzbaoh, M.D. 

[Read before the Auckland Institute , 81*t July, 1882.] 

It is nearly four years ago 1 had occasion to examine the sight of the 
children attending schools in Auckland. In the report of my examination, 
which was kindly received by the members of the school-board, I stated the 
percentage of short-sightedness which existed amongst the school-children, 
and I also pointed out the dangers of school-life in regard to the sight, and 
how such dangers might bo removed or lessened. 

During the last three years, while sojourning in Europe, especially in 
England and Germany, I have still pursued my favourite branch of study, 
and I have endeavoured to acquaint myself with the progress made and 
attention given to arrest the pernicious effects of bad light, bad printing, 
bad ventilation, and bad seats and desks in our schools at home. I have 
carefully compared the statistics of short sight, taken twelve years ago, with 
the statistics taken recently and I have noticed that apparently the evil has 
at least not advanced in its stride. This is no doubt especially due to the 
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offorts of somo of our scientific men, who have ropeatedly drawn the atten¬ 
tion of the pnblio and of the officials towards the causes which endanger a 
whole nation to advance from the stage of short sight to that of weak sight. 
Hirschberg in Berlin, Cohn in Breslau, bibreicli in London, and others, have 
lectured and written on the subject; and it is my intention in this short 
paper to give a hurried synopsis of their opinions and of my own observa¬ 
tions in this matter. 

The changes in the functions of the visual organ, which are imme¬ 
diately developed under the influence of school-life, are the following :— 

1. Decrease of the rango of vision. 

2. Decrease of the acuteness of vision. 

8. Decrcaso of the onduranco of vision. 

1. Decrease of the range of vision,—short sight,— {Myopia) is that con¬ 
dition of the eye in which rays of light are united in front of the retina in 
consoquence of an extension of the axis of the eye. 

As a rule, shortsightedness appears only feebly developed in children, 
and with proper attention could be stayed, often removed. The most dan¬ 
gerous time for such eyes are the years between eight and fifteen. The 
visual organ is then in a state of change and growth, and very susceptible 
to outer influences, the effocts of which become easily settled and per¬ 
manent. When the children look persistently at near and small objects, an 
undue pressure on the eye is produced by the accommodation muscle, as 
well as by the accumulation of blood, caused by tlio stooping position, thus 
gradually expanding the visual axis. The young scholar not only remains 
shortsighted, but the defects increase in proportion to the admittance of 
injurious influences. The sedentary occupations of learned men, or watch¬ 
makers, engravers, and others furnish us with a striking example how 
easily the power of sight for distant objects may be impaired. Short¬ 
sighted eyes should not only be guarded against ovor-straining, especially 
against evening work, but proper counter-influences against the prime 
causes should be instituted. In the same degree as excessive working on 
near objects may gradually produce an expansion of the eyeball from the 
front to the back, in the same degree could this bo prevented by practising 
the sight upon distant objects, by much outdoor exercise (also school-gym¬ 
nastics) and oarefully guarding against that which is obnoxious to a normal 
development of the organ. And in sinning against this normally natural 
development, the schools in particular may be accused. Excessive read¬ 
ing predominates over oral teaching in too great a measure. I do not mean 
so much in the rural schools or lower public schools, but in the universities 
and colleges, where a vast amount of mental work must be accomplished 
in order to enter with honorary degrees into professional life. If extensive 
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learning is identical with advanced culture, then, indeed, knowledge is a 
dangerous present of civilization as regards the sight. And if knowledge is 
transmitted to our brains by means of our eyesight in badly-lighted and 
badly-ventilated rooms through small and indistinct pnnt, and by sacrificing 
proper rest and sleep, then shortsightedness will make its appearance in a 
more aggravated form, and more quickly, than under proper hygienic con¬ 
ditions. 

In order to stem the tide of short sight, Prof. Cohn, in Breslau, makes 
the following demands to the schools throughout the civilized world—de¬ 
mands to which I fully consent:— 

For the protection of eye and sight of school-children it is necessary— 

1. To have a pause of fifteen minutes after every lesson of three-quarters 
of an hour. 

2. To pause half an hour at eleven o f clock, if the morning instructions 
are carried on during five hours.. 

8. To have a reading board for testing the sight fixed in the room. If 
certain letters cannot be distinguished at a certain distance, the pupil must 
rest the organ. 

4. To shorten the lessons and the tasks at home. 

5. To introduce lessons on hygiene in all schools, colleges, and univer¬ 
sities. 

0. Every Council of Education shouid have a medical man as a member. 

7. To close, by law, all school-rooms which are badly lighted and insuf¬ 
ficiently ventilated. 

In Germany, the nursery of short-sightedness, the above injunctions are 
of vital importance. But also England should adopt them, as the evil of 
short sight has inoroased rapidly in that country during the last twenty 
years. Australia and New Zealand are in a too sympathizing contact with 
the motherland to be entirely excluded from the unpleasant influences of 
the latter. 

It is true that short-sightedness is often hereditary, but this must not 
be thought to mean that the children of short-sighted parents are bom 
short-sighted. They have only the predisposition to become so, and their 
predisposition is developed during school-life, more or less, according to 
certain external conditions; and the more so, of course, under conditions 
which tend to produce short sight even in children who have no hereditary 
predisposition. 

Prof. Sibreich points out and demonstrates that short-sightedness has 
also an injurious influence on the general health by inducing a habit of 
stooping. Its increase from a national point of view is to be considered a 
serious evil. In former times, when literary education was oonflned to a 
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small number, this question was of little or no importance, but now, espe¬ 
cially when England and its colonies are about to extend the benefit of 
school-education to all children, the question how to prevent short sight 
deserves serious consideration. 

I mentioned in the beginning, that not only Myopia, but also a decrease 
of aouteness of vision, so-called Amblyopia, is frequently developed during 
school-life. Often this serious condition is the result of a positive disease 
in the interior of the eye, which is of too individual a character to be con¬ 
sidered here. However, amblyopia of one eye, is mostly produced by 
unsuitable arrangements for work, which disturbs the common action of 
the two eyes, and weakens the eye which is oxoludod from use. 

But even more frequently than this defect is a decrease of endurance of 
the vision—Asthenopia. This very frequent affection, which has destroyed 
many a career, prevented tho development of many a fine intellect, and 
deprived many of the fruits of their laborious exertions and persevering 
industry, arises principally from two causes. The first is a congenital con¬ 
dition, called hypermetropia, which can be corrected by convex glasses, and 
which cannot therefore be laid at the door of school-life. The second is a 
disturbance of the harmonious action of the muscles of the eye—a defect 
which is generally oaused by unsuitable arrangements for work. 

It is not my intention to enter here on a scientific explanation of tho 
various causes of these disturbances of the organ of sight, for the three 
anomalies I have mentioned all arise from tho same circumstances— 
viz., insufficient or ill-arranged light, or from a wrong position during 
work. 

Insufficient or ill-arranged light obliges us to lessen the distance between 
the eye and the book while reading or writing. When tho eye looks at a 
very near object, the accommodating apparatus and the muscles which 
turn the eyes, so that the axes converge towards the some object, are brought 
into a condition of greater tension, and this is to be considered as the prin¬ 
cipal cause of shortsightedness and its increase. 

How can these evils be prevented ? In answering this important ques¬ 
tion, I do not pretend to express an original opinion only. As a disciple of 
those great men who have made ophthalmology a flowery limb on the great 
tree of medical scienoe, I must confine myself to repeat their teaching, and 
1 do so in the firm belief of teaching the truth. But common sense even 
could answer the question before us. 

Tho light must be sufficiently strong and fall on the table from the left- 
hand side, and, as far as possible from above. The children ought to sit 
straight, and not have the book nearer to the eye than ten inohes at the 
least. Light ooming from the right-hand is not so good as from the left, 
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because the shadow of tho hand falls on that part of the paper at whioh we 
are looking. Light from behind is still worse, because the head and upper 
part of the body throw a shadow on tho book; but the light that oomes 
from tho front and falls on tho face is by far the worst of all, for, in tho 
first place, it does not attain the object desired, and, next, it is most hurtful 
to tho eyes. It is hurtful because, firstly, tho retina becomes fatigued by 
the full glare upon it, and the diffused light renders the comparatively dark 
images of the printing and writing more difficult to bo perceived. Secondly, 
the position assumed by the children, in order to avoid the disturbing in* 
fluences of the light, places the axis of the eye in a vory unfavourable 
direction, which, as I have already mentioned, induces short sight, differ¬ 
ences in tho sight of the two eyes, and certain weakness of the muscle of 
the eye. 

If, in consequence of suoh bad light, the clxild is necessitated to hold 
the book high up to the face to distinguish the lotters clearly, then the 
consequence will bo as before mentioned. The human eyes are moved in 
different directions by six muscles. Tho muscles of both eyes can only bo 
brought into contemporaneous action in a certain way. Thus we can only 
move both eyes at tho same time up or down, or bring them together from 
parallelism to convergence, and vice versa . Of the possible combination of 
the muscles, some can be brought into action for a length of time, others 
only for a few seconds. Thus wo can only with an effort look at a near 
object if it is higher than the eye. On the contrary, we can look with ease 
at an objoct equally distant if it is below the eye. Therefore you must not 
think that the natural position of the book while reading dopends upon 
chance. It is a physiological necessity; if wo strive against it the eye 
becomes fatigued, and, if the effort is repeated regularly and for a long 
time, a derangement of the harmonious action of the muscles of the eye is 
the consequence. 

I have dwelt on these matters exhaustively in a lecture on the human 
eye which I delivered four years ago in Auckland. I also laid a special 
stress not only on the pernicious effects of bad light, but also of bad print. 
Books badly printed or with very small type are certainly not fit for con¬ 
tinued use, for in many cases an eye-disease is imprinted therein. In order 
to prove to you what importance is attached to clearly-printed books at 
Home, let me state that some years ago the Ministerial Board of Educa¬ 
tion in Germany condemned over half a million of books by reason of their 
indistinct type. 

With regard to the various positions of the desks and seats, let me quote 
again Professor Sibreich, who says it is difficult to give an account of the 
reason for the positions those desks and seats occupy; in fact, they appear 
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to be the result of mere accident. Sometimes unimportant circumstances 
—such as the position of tho door or fireplace, or the best place for the 
blackboard—have decided the matter. More frequently it has depended on 
the desire to have the faces of the children in full light. Against this I 
have already declared myself. Most frequently, however, the wish to place 
tho children as near as possible to the master has regulated tho arrange- 
ment, and has led to placing tho seats in a horseshoe form; but also in 
this arrangement only one-third of the children can have a proper light. I 
admit it is very difficult to answor all requirements in this respect, especially 
if tho schools have not been built with a proper consideration to the 
hygienics of the human vision. However, in most class-rooms it would be 
easy to make tho necessary alteration—to have the light come from the 
left-hand side, and, by raising tho benches one above the other, or, simpler 
still, by sufficiently raising the master’s place, to enable the teacher to sur¬ 
vey the whole class at a glance. 

I am afraid my advice in this matter will not soon bo practically 
followed, as ovon in Europe only after jears of urging and preaching have 
the necessary alterations been made in schools ; but my paper lias at least 
drawn attention to the matter, and it must rest in the future what fruit 
it will bear. 


Abt LX.— On the Constitution of Comets . By the Bov. P. W. Fairclough. 

[Head before the Southland Inutitute, 10 th October, 1882.] 

Kbfleb, with the preBcioneo of genius, supposed that comets throng iu 
space os fish in the sea. It ifi true that only somo (150 comets are recorded 
as seen daring the Christian ora, and that a considerable number of theso 
have been reappearances of poriodic visitors. But of thoso G50, about 120 
have been seen in tho Ninotoeuth Century,—mostly telescopic, however. 
This large numbor is owing to improved methods of observing. As many 
as eight have been seen in one year, and we have in oar morning sky the 
fourth for the year 1882. Now, it is certain that not half the comets that 
approach the sun, within the rango of the telescope, are seen by man. It 
may also bo regarded as highly probable that vast numbers of comets have 
their perihelia at distances which preclude their discovery. 

A comet crossing the solar frontier with the momentum of a few miles 
per annum, along a lino forming an angle of 45° with the radius from the 
sun’s centre to the comet’s centre, at the moment of crossing, would secure 
a perihelion distance of many millions of miles. If, however, the momen¬ 
tum amounted to miles per hour, the oomet would be carried far too wide 
of the sqn to be observed by the inhabitants of the earth. 
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As, therefore, it is probable that comets enter the son’s domain with a 
great variety of momenta; and as, in the case of any particular comet, the 
probabilities are many millions to one against its momontum being in 
the direction of the little point represented by the sun and the planetary 
orbits, it is extremely probable that the groat majority of visitors from 
interstellar space never come within human ken. 

Let us suppose that, for every comet seen, nine others make their peri¬ 
helion passage unobserved. Of 200 comots, the elements of whose orbits 
have been ascertained, twenty per cent, belong to the solar system, and 
eighty per cent, were visitors for the first and last time. If, therefore, 
astronomers record on an average one comet per annum , and nine others 
pass unrecorded, and if of these ten, two belong to the solar system, and 
eight ore strangers, how great must bo the wealth of cometic matter in the 
universe ! For as these strangers are supposed to be some 5,000,000 years 
in the sun’s dominions before making their perihelion sweep, it is evident 
that at any momeut the sun must have, under his control, a supply of 
foreign comets for 5,000,000 years, at the rate of eight per annum / That 
is 40,000,000; besides vast multitudes of comparatively domestic comets, 
to whom he saith “ Go,” and they go ; “ Gome,” and they oome. 

If, then, each sun of the midnight sky, and of the astronomer's “ optic 
tube,” can boast such a following of comets, it shall oome very near 
to be thought that the objects so long beheld with terror, on account of 
their rarity, are, indeed, the most numerous family of bodies in the 
universe. 

Comets are among the very few oelestial objects that are waiting to be 
explained, and although the question of their constitution, like the secret of 
the Pole, is of no practical importance, it is yet of absorbing interest. The 
solution, however, of many of the questions that may perplex us to-night 
may already be in the hands of those fortunate soientifio men whose posi¬ 
tion haR enabled them to analyze our present brilliant visitor with first-class 
spectroscopes. 

For ages comets were regarded as vapours, and exhalations, more or 
less pestilontial, floating in the atmosphere. Tycho Brah 4 was the first to 
rise to the conception that oomets were beyond the moon. 

Kepler's theory was wonderfully acute, considering the information at 
his disposal. He considered comets to be wholly or principally gaseous, 
and that the tail consisted of gaseous material, highly rarefied by the sun’s 
heat, and then carried away by the repulsive force of the sun’s rays. 
Others supposed the tail to be a column of vapour lighter than the medium 
in which the comet moved, and therefore raised, as smoke is raised in the 
oolumn of heated air from a chimney. Newton supposed oomets to have 
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considerable solid nuclei, calculated the heat to which the body of his comet 
(1680) was raised, and how long it would take to cool, on the supposition 
of its being as large as tho moon. Another astronomer has calculated the 
effeot upon the earth’s orbit of a comet, with three times the mass of the 
earth, passing within 40,000 miles of her. Maupertuis sought to relieve the 
popular dread of collision by the suggestion that it might only destroy a 
part of the terrestrial surface, and that those who survived the shock might 
find the debris of tho comot to consist largely of gold, diamonds, and the 
like* Boyle, however, the celebrated French philosopher, published a 
treatise in 1680 setting forth 289 elaborate reasons why comets could 
neither do or presage evil to the earth. 

The popular idea of a comot, is a star with a tail 1 But a tail is only a 
temporary appondage to those that have it, while multitudes exhibit no tail. 
A constant characteristic of coinots must be sought in the path pursued, 
rather than in any appearance presented to tho eye. Borne comets have 
been seen that could at times only be di&tinguished from stars by their 
course. Others present a star-like nucleus, surrounded by a coma, or a 
vast nebulous atmosphere. Douati’s comet (185b) appeared to have a 
nucleus, or pellet of light, 1,600 miles in diameter. This was surrounded by 
two envelopes, one 7,000 and the other over 12,000 miles, high. The whole 
diameter of the head was 26,400 miles. Other comets, again, present only 
a nebulous mass, somewhat condensed at the centre, owing, probably, to the 
greater depth of matter. 

Whether the nucleus is solid opaque matter or not, is, perhaps, an open 
question. Borne observers, in the last century, supposed that they saw 
phases in certain nuclei, similar to those of the moon. But this was, 
perhaps, the result of earnest expectation and of devotion to a theory. 
More reoent observers have not obtained similar results, and the spectro¬ 
scope, as applied to several faint comets, seems to show that the nucleus 
does not shine by reflected sunlight, but has some apparently native lumin¬ 
osity. The tail, however, and the outer envelope of the head shine by 
reflected light. Borne observers declare that they have Been stars through 
the nucleus, while others say they have seen stars occulted by the nucleus. 
It must be observed here that a bright nucleus would obliterate a small 
star by its very lustre, whether transparent or not. Through comets with 
purely nebulous heads, stars have oertainly been seen. Sir J. Herscliell 
declares that he has seen stars of the sixteenth or seventeenth magnitude, 
that a breath would obscure, through fully 60,000 miles of cometic matter. 
Compared with this extreme tenuity, this almost spiritual subtilty, the 
highest and most feathery oirrhus of our atmosphere may bo regarded as 
dense and solid* 
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It is also worthy of note, that stars seen through comets have neither 
been displaced nor distorted, showing that the oometic matter has no refract¬ 
ing power. 

Another argument against the solidity of oomets is, that two at least 
have beon placed in the scales, and found to be practically imponderable— 
weighed in the balance, in fact, and found wanting. In 1770, LexalTs 
comet plunged through the system of Jupiter, passing between the planet 
and one of its moons. The comet was whirled into a new orbit, but the 
circular motion of Jupiter's moons was not in the least degree interfered 
with. As if to make assurance upon this point doubly snre by an experi¬ 
ment with the smallest planet, as well as with tho largest, Encke’s comet 
passed very near to Mercury some years ago, and was deflected from its 
course, affording a new and accurate measure of the mass of the planet. 
But Mercury himself was not in tho least dogreo perturbed. ThiB proves 
that the mass of a comet is quite insignificant. 

It may also bo noted that in 1846 Biela’s comet divided into two, a 
greater and a lesser. Those gradually parted from each other during 
thirteen years, in which period they made the circuit of their orbit twice. 
No perturbations were observed, to indicate that they sensibly attracted 
each other, and to give a olne to respective masses. With regard, then, to 
these three oomets at least, the more general diotum of a philosopher of no 
low degree seoms to be probable, “ that the solid matter of a comet might 
be put into a gentleman’s snuff-box." 

If there bo any resisting medium in the inter-planetary spaces, it is 
evident that vast, and almost imponderable bodies, like comets, would be 
the first to show in their motions the effects of it, just as a light object 
thrown through tho air will show the resistance of the air far more dearly 
than a dense and heavy object. Encke’s comot is one of the several short- 
period comets now known. It was discovered in 1789, and has now made 
twenty-seven revolutions since its discovery. Each one has shown itself to 
occupy on the average about two hours and a half less than its predecessor, 
so that the comet now comes to its perihelion some five or six weeks earlier 
than it would liave done according to the period it observed at the time of 
its discovery. The fact that a number of eminent astronomers have attri¬ 
buted this effect to a resisting medium in space, is proof that no other 
sufficient cause is known to science. I am not aware that any other cause, 
with any degree of probability in it, has been assigned by any authority. 

Should it be proved that the oomet is really describing a spiral course, 
the vortex of which is the sun, it will simply suggest to the mind how, in 
unimaginable years, the solid planet must sink into that vortex too. At 
the same time be it noted that, if a comet should ultimately prove to us 
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that there is a resisting medium in all spaoe, comets do now prove far more 
dearly, by the astounding velocity that their attenuated substances attain 9 
how nearly absolutely empty space must be to admit of their motion. 

However great the tenuity of the substance of comets, there is a point 
in each one which rigidly obeys the law of gravitation. This point is the 
nucleus, or centre of the head. A considerable number of short-period 
comets have the time of their perihelion passage fixed almost as accurately 
as the time of an eclipse. Halley's comet, observed in 1082, was predicted 
to return in 77 years. Computists calculated the retarding influences of 
the known planets, and allowod 80 days for possible error in the time fixed 
by them for the perihelion sweep. Neither Uranus nor Neptune were then 
known, yet tho comet was in perihelio in 1750, within 29 days of the time 
fixed. For its return in 1885—tho planet Noptuue being still unknown— 
the perihelion passage was fixed by Kosonborger botween tho 11th and the 
10th of November. It took place on tho 15tli. 

It is evident, therefore, that however small the mass of the huge 
volume of n comet, it yield* the samu obodieuco to law as the densest 
planet. 

But a question naturally rises in our minds as to how the groat body of a 
comet is held together, when its own power of gravity is known to be so small. 
If the difference of the distances of the centre and the surface of tho minute 
and dense earth from the sun suffices to raise a considerable tide, we might 
naturally expeet to find a comet, with its tremendous diameter, its small 
power of cohesion, and its proximity to the sun, rent into sovoral sections, 
to be thrown into somewhat different orbits. The fact remains, however, 
that no such disruption takes plaee in tho majority of oases; though there 
are several records of comets parting into two or more fragments. 

But a curious phenomenon it observed upon the approach of a comet to 
the son; it is that the nucleus appears to shrink in a wonderful degree. 
M. Struve, in observing Enoke's comet in 1828, found that on December 
24th it only occupied part of the space it had occupied on the 28th 
of October. Whon it begins to recede from the sun, the comot bogins also 
to reoover its former volume. In this situation Halley's comot was observed 
by Sir J. Hersehel, in 1885, to increase forty-fold in apparent size in a 
single week. 

Several explanations of this have been given. A recent one is that of 
M. Valz, that the shrinking is due to tho pressure of the sun's atmosphere. 
This theory, however, assumes an enormously extended atmosphere for the 
son which can scarcely be granted; it also seems to require the comet to be 
enclosed in an envelope, to prevent it from mingling, like vapour from an 
engine, with the supposed atmosphere; it also supposes the oomet to move 
81 
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in a medium more donse than itself, which is utterly out of the question. 
The most probable theory is that which ascribes the change in apparent 
bulk to the powers of the sun’s rays to rarefy, distend, and render invisible 
a large portion of the comet, which portion, upon reaching a cooler region, 
begins again to condense like an evening cloud. 

Indeed, the extremes of heat and cold to which comets are subjected, 
render it easy to conceive of almost any change in their appearance. Evon 
in the case of Halley’s comet, the heat and light of perihelion are to the 
heat and light of aphelion ns 8,000 to 1. But that comet does not pass 
very near the t*un (54,000,000 of miles), nor recede much beyond the orbit 
of Neptune. But tho comet of 1848, like that of 1882, passed within 30,000 
miles of tho sun’s surfaco. Newton supposed his comet was subjected to a 
heat 2,000 times greater than that of red-hot iron. But the heat endured 
by the body mentioned must liavo exceeded this by about twenty-fold (for 
Newton’s was 130,000 miles from the solar surfaco). This is a heat at whioh, 
of course, any terrestrial substance would be volatilized. On the other hand 
this same body will wander to regions whore, under similar conditions, it 
would only receive one four hundredth part of the light and heat enjoyed 
by the earth. 

May it not be that sueh extremes of heat and oold, together with tho 
almost total absence of pressure, produce conditions of matter unknown 
and unknowable to us? And may not these unknown and unknowable 
conditions lie at the bottom of some of the problems that are so perplexing 
to the human mind ? 

Yet, somothmg is certainly known of the constitutional elements of a 
fow comets. The spectroscope has shown the nucleus, or central part of the 
head of one, to bo luminous gas; while the outer part of the ooma shone by 
reflected light. Another oomet was fonnd by Dr. Huggins to consist of 
volatilized (not burning) carbon ,—the lines in the oometic spectrum agreeing 
exactly with the lines due to caibon in the spectrum of olefiant gas. This 
discovery, however, can only be regarded as adding anothor to the many 
problems connected with comets; for carbon is notable fox its fixity at 
moderate temperatures, and the comet in question was in a temperate 
region of space. Comets examined since 1868 show hydrogen and other 
elements associated with carbon. 

A peculiar relation is known to exist between comets and meteor 
systems, but it is still involved in obscurity. No less an authority than 
J. 0. Adams, the English disooverer of Neptune, has computed the orbit of 
the November meteors and shown that they pass beyond the planet Uranus, 
and have a period of 88i years. He assigned to them exactly the same 
path as that already assigned to Temple’s oomet t It is probable that the 
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whole of the vast orbit is peopled by flights of meteorites in endless chase, 
and that the comot, as the qem of the ring, moves round preceded and 
followed by a retinue of cosmic chips. That all comets are associated with 
meteors, though fairly probable, cannot bo confidently asserted, 

I must now come to the most difficult, but also the most fascinating, 
part of the subject— the so-called tail of the comet. When this appendage 
is shown at all, it is only while comparatively near the sun. A comet may 
develope a tail in approaching the sun and show none after perihelion; or it 
may only develope tail after perihelion; or it may show one both before and 
after; or neither before nor after. 

The nucleus of a comet is separated from the ooma by a dark ring, as 
the sunlit surface of a cloud might bo separated from the earth by a band 
of invisible air. Tho nuclous is similarly parted from the tail, which 
appears to be an extension of the coma in the direction opposite to the sun. 
The nose of the comet is like the flame of a torch blown back by tho wind, 
or like the apex of an upright jot of water from a fountain, where the 
liquid turns to fall back. The theory now very generally accepted by 
astronomers is that for some kinds of matter, or for matter in certain con¬ 
ditions, the sun has a repulsive force far more potent than his power of 
gravity; that, under the influence of intonso heat, jets of volatilized matter 
are thrown out, perhaps in all directions, but certainly towards the sun; 
that presently the repulsive force overcomes their forward motion, turns 
them back, and sweeps them away into space until the particles are so 
widely dispersed as to be invisible. 

It was at one time hoped that Mr. Orookes 1 radiometer was about to 
show us the repulsive force of the sun’s rays at work in our very hands; 
but the dream vanished, and the repulsive force is still theory, although 
Sir J. Herschel declares it is proved beyond question by his own observa¬ 
tions and those of others. This theory also explains some other pheno¬ 
mena, as the curvature of the tail, and the foot that the convex side of the 
tail is the brightest and least curved. The convexity of the tail is always 
towards the direction of the oomot’s motion. This has led to the gross 
idea that, like the smoke of a steamer, the tail was retarded by the medium 
in which the oomet moved. 

If we oonoeive of a comet being a rigid body, and that the tail is swung 
round as a walkingstick might be brandished by the handle, it will be 
evident that the end of the tail will have much further to travel than the 
head. But when matter is repelled from the nucleus, and from the sun, it 
has exactly the same forward momentum as the nucleus; as, therefore, it 
is driven further and forther from the sun, and has a larger and larger 
orbit to describe, it of necessity falls behind, and oannot therefore be swung 
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round like a stiok, but only like a jet of water from a hydrant. The 
curvature would, therefore, afford data for finding the velocity with which 
the repelled matter was driven off. 

Again, the convex, or front side of the tail is brightest and straiglitest. 
In Donati’s comet, 1858, small straight tails preceded the main tail. 

One explanation serves for all these faotn. The sun analyzes the matter 
of the comet. Rome parts of it he can dart away at an incomparably higher 
velocity than others. This matter, most swiftly ejected, either makes sepa¬ 
rate straight tails, as in 1858, or somewhat straightens and hrightons the 
convex, or front, sido of the main tail. 

There is much room for speculation and onquiry in connoction with this 
repulsive force. Does it pursue the repelled matter, and drive it away with 
an ever-increabing motion, so that it will leave our system altogether, or 
does it give an initial impulse, and have done? Will the repelled matter 
change its condition by cooling, and coase to be liable to the persecution of 
the repelling force ? Or has it lost its affinities and the power of changing 
its condition ? Whatever may be its destiny it is certainly divorced from 
the comet for ever. 

There is reason to suppose that all the matter of a comet is not suscep¬ 
tible to this repulsive force, and that a sufficient number of perihelion 
passages will sift all the susceptible matter out, and leave the comet inca¬ 
pable of producing a tail, lienee almost all the short-period comets that 
aro in perihelio every few years are tailless; while visitors from the eterni¬ 
ties of space, who can only bo m that sifting position once in ten or twenty 
millions of yoars, frequently make a prodigious display of tail. 


Art, LXL— Macquarie Island. By John H. Scott, M.D., F.R.S.E., 
Professor of Anatomy and Physiology in the University of Otago. 

[Head before the Otago Institute , Slit June $ 1881 and Qth May , 1888. j 

Plate XXXIX. 

In most of the maps which I have seen, an island named “Emerald” is put 
down in latitude 57°, a long way to the south of Macquarie Island. This, 
is, however, now generally regarded as mythical, for its supposed site was 
sailed over by the American Transit of Venus Expedition and no land was 
observed. In all probability its discoverers mistook an ioeberg for snow- 
covered land, a not unlikely mistake in misty weather. 

We may therefore safely consider that Macquarie Island is the most 
southerly island of the outlying members of the New Zealand group, indeed, 
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with the exception of some of the islands in the neighbourhood of Cape 
Horn, it is the nearest point of land to the great Antarotio Continent. It 
lies considerably to the south of Kerguelen Land, or the Crozets. 

On this aeoount then considerable intorest attaches to it. I therefore 
availed myself of the opportunity offered mo by Messrs. Elder and Nichols, 
in the latter end of 1880, for a trip down to it in the *' Jessie Niccol ” 
schooner. It is the results of this excursion that I propose to give in this 
paper. 

The changes which the New Zealand flora undergoes in the Auckland 
and Campbell Islands have been often noted, but almost nothing was known 
of its characters in Macquarie Island. I wished to notice how many plants 
survived in that high latitude, and what changes in appearance and habit 
these had undergone in suiting themselves to the rigorous climate; whethor 
our New Zealand alpine forms were to be found there at the sea level, and 
whether there were to bo found any new forms unrepresented even in 
the highest and most remote parts of New Zealand. 

Four or five of the Macquarie Island plants had been sent to the Hooker 
Herbarium by Mr. Fraser, of the Sydney Botanic Gardens, about fifty years 
ago. 1 cannot, however, make out whether he had visited the island him¬ 
self, or whethor ono of the sealers had brought the plants to him. 

I was also anxious to bee and study, so far as practicable, the sea 
elophants, which mako it thoii* summer resort. They never, so far as 1 
know, come as far north as either Campbell Island or the Auckland group, 
so in this part of the world Macquarie Island is the only placo where they 
can be observed. 

Macquarie Island lies about GOO miles to the soutli-wost of Now Zea¬ 
land, more than twice as far away as the Auckland group, and is separated 
from that group and from Campbell island by very much deeper water than 
that which lies between them and New Zoaland. There is a great valley 
8,000 fathoms deep betweon Macquarie Island and the Auckland and 
Campbell Islands, while the sea between them and New Zealand is not 
1,000 fathoms deep. 

It is wrongly put down on all the charts. For the following oorrect 
position I am indebted to Captain Cowpor, who, in the “ Jessie Niccol/’ 
has made a number of trips to the island ;— 

Latitude, north end, 54° 26' South. 

Latitude, south end, 54° 44' South. 

Longitude, north end, east side, 159° 5' 45" East. 

Longitude, south end, east side, 159 y 1 # 45" East. 

It is about 18 miles long and 5 miles broad, its east side lying N. 4 W. and 
B. } E. magnetic. 
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It is a solitary island, but it has two outlying rooks. One called the 
“ Bishop and Olerk ’’ lies 80 miles to the south of the south end; the other 
called the “Judge and Clerk ” is 7 miles to the north of the North Head. 

It is exceedingly hilly. The hills, however, are of no great height, not 
more than 600 or 700 feet I should think. They rise as a rule almost 
direotly from the sea, leaving but a narrow interval of shingly beach, while 
occasional spurs run out from wide open bays which afford no shelter 
to vessels. Towards the north end of the west coast there is a greater 
extent of flat land betwoon the hills and the sea. Between the steeper part 
of the hill-side and the shingle, there is always a moro gently sloping belt of 
extremely swampy land. And here the tussock grass grows in “Maori heads" 
above the soft treacherous mud. At both ends of the island, however, the 
land rises in cliffs abmptly from the sea; and the North Head forms a bluff 
distinct from the rest of the island, and only connected with it by a narrow 
neck of sand, through which the sea in stormy weather has been known to 
break. 

The west coast is, as might be expected, more cut into by the sea than 
the east, but there are no bays suitable for harbours. At the south-west 
comer of the island, thero is, indeed, a beautiful deep bay oalled “ Caroline 
Cove,” completely sheltered from every side except the south-west. It is 
completely open to that quarter howover, and as the prevailing wind blows 
from the sonth-weBt, and therefore straight into the bay, it would rather 
prove a trap than a shelter to any vessel that anchored in it. There are still 
visible on the beach the remains of a vessel which was wrecked in this man¬ 
ner. The sealing vessels always lie some distance off the coast ready to slip 
and go to sea at any moment. The oil in large casks is floated out to them. 

The Caroline Cove wreck iB not the only vessel that has gone ashore on 
Macquarie Island; and there are still to be seen the graves of some of the 
shipwrecked seamen. On the bit of plank which served as headstone for 
one of them I was able to decipher the name, John Bilsham, but the date 
was illegible. 

The interior of the island shows the rooky tops of the hills blown per¬ 
fectly bare by the wind, and fissured by the frosts; and in the hollows of 
the uplands Ue a number of little lakes, which empty themselves by streams. 
These cither make valleys for themselves down to the sea, or tumble down 
the steep hill-sides in miniature cascades. 

The general appearance of a Macquarie Island landscape is barren in 
the extreme. There is not a tree or shrub on the island, and what vegeta¬ 
tion there is has a great deal of sameness, long stretches of yellowish 
tussock, with occasional great patches of the bright-green Sttibocarpa polarit, 
or of the peculiar sage-green PkurophyUum, These, with the rich brown 
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mosses near the hill-tops, are all that strike the eyo in looking at tlio island 
from the sea. This paucity of species is, as we shall see again, one of the 
characteristics of the flora of antarctic islands. 

Tlio rooks of the island belong to the oldor crystallines, greonstonos. 
They have occasionally an amygdaloid&l structure, the amygdules some¬ 
times containing zeolites. Mesotype, with concentric radiated fibrous 
structure, occurs in one of my specimous; and in another, what is probably 
analoime, is to be seen. The rocks are sometimes veinod with quartz. 

Botany. 

Unfortunately the season at which I visited the island was not well suitod 
for collecting plants. 1 was there in November and in these latitudes 
spring is but little advanced in that month. 1 tkoreforo found compar¬ 
atively few plants in flower. This of course has added much to the diffi¬ 
culty of identifying my specimens, and combined with the thick weather has 
helped to make my collection smaller than it might have been under more 
favourable circumstances. There are certain plants, common in tho Camp¬ 
bell and Auckland Islands, which may, for these reasons, have been over¬ 
looked by me in Macquarie Island, such as the Anthericum romi , a lily, 
whoso golden flowers are said by Hooker to form a very striking object in a 
Campboll Island landscape; if present, however, it cannot bo at all common. 
Another genus which ono might expect to find, but which I did not moot with, 
is the Veronica . A plant so common m New Zealand and in the Campboll 
and Auckland Islands, at all elevations, ought surely to have some represent¬ 
ative in Macquarie Island. I have little doubt but that my collection is 
imperfect, but even allowing largely for that, it shows that many specios 
have disappeared which are common in the Auckland and Campboll Islands, 
and that those plants which are present have a much moro stunted growth. 

Those plants I did collect, however, are, with one exception (the Azov- 
el la nelaqo), distinctly Now Zealand in thoir characters, quite as much so 
as those belonging to the Auckland or Campbell Islands; and they also 
show that all these islands agree in having, in common with all other 
antarotic islands, a flora characterized by few species, but what there 
are, growing luxuriantly. This is vory distinctly seen in Macquarie Island, 
where the number of species of flowering plants is certainly most limited, 
but where great areas aro covered by a close growth of Stilhocarpa and 
Plmtrophyllum. 

It is curious to oontrast the poverty of Macquarie Island in flowering 
plants with the richness of countries in the noithevn hemisphere. The 
ooftreeponding north latitude runs through tho north of England; and 
even in islands in very much higher north latitudes, such as Spitzborgen, 
this greater richness in their flora is to be obsorvod. 
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I have to thank Mr. A. 0. Purdie for the trouble he has taken in the 
naming and arranging of my plants. 

The following is a list of the plants collected, with the natural orders to 
which they belong. None of them are new to scienoe; I havo therefore not 
thought it necessary to give any detailed botanical descriptions. 

RakunculacjejE. 

1. Ranunculus (acaulis /), not in flower. Found in damp places. Occurs 
in New Zealand, and Auckland Islands. 

G ARYOPHYLLK • 

2. Colobanthus muscoides r not in flower. Found on rocks near the sea. 
Occurs in New Zealand, Auckland Islands, and Campbell Island. 

RoSACKiK. 

8. Acana (buchanani /), not in flower. Found on the hillsides. 

4. Ac<nia a*ccndem, Bidibidi [Piripiri], in fruit. Found on the hillsides. 
Both of these common in New Zealand. 

Ckassulack.*. 

5. Tilhra sim'lairii , in flower. Found in damp places. Occurs in New 
Zealand, Auckland Islands, and Campbell Island. 

Umuklufkrjr. 

6. Azorella set ago, not in flower. This is a rare and peculiar plant. It 
does not occur in New Zealand, and has never been observed in either the 
Aucklands or Campbell Island. It grows on the hillsides, forming pro¬ 
minent globular masses often 4 feet across. Those are green on the 
surface, where the living part of the plant lies as a crust to the great mass 
of debris wliich forms the interior. This is the decaying remains of former 
years' growth, through which the roots descend. Tho whole makes a solid 
mass on which one can stand. Tho surface crust is particularly dense. The 
young shoots are bo closely packed together and make so uniform a surface, 
that lichens and other small plants are sometimes found growing on it. 

This same plant is best known from its occurrence in Kerguelen Land 
and the neighbouring islands. There it grows more abundantly. It is also 
said to occur among the mountains of Fuegia. 

7. Azorella lycojiodioidss (?), not in flower. Grows in small masses. It 
has often been confused with Colobanthus suhulatus , and as my specimen has 
neither flowers nor fruit it is named with some diffidence. 

ArALIAGEjC. 

8. SHlbocarpa polaris^ “ Macquarie Island Cabbage" of the sealers, in 
flower and fruit. This plant is found all over the island growing in large 
patches. In sheltered corners on the lower ground it is a handsome plant, 
and its bright groen leaves are always conspicuous. 
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In last year's Transactions Mr. Armstrong described two varieties from 
Stowart Island, one of which had hairy the other smooth leaves; and last 
summer these two varieties were brought up from Auckland Island. I did 
not notice the smooth-leaved variety on Macquarie Island. 

This is a very common plant in both the Campbell and Auckland 
Islands. It is also found in Stewart Island, and Lyall has found it on the 
west coast of the South Island of New Zealand. What is known as the 
“ Kerguelen Cabbage ” is an entirely different plant—the Pringlea anti - 
scorbutica." 

Rubuceas. 

9. ('uprosma repent, not in flower. Found in New Zealand, Auckland 
and Campbell Islands. 

Composite. 

10. Plcurophjlhm crinifermi , in flowor and fruit. This, like the Stilho - 
carpa , occurs in large patches all ovor the island. It is tho handsomest 
plant on tho island. Its long sage-green loaves and its purple flowers make 
it particularly noticeable. It occurs in the Auckland and Campbell Islands 
and there grows much larger, bocoming a much more Bhowy plant. 

11. Cotula plnwosa, in flowor. Occurs plentifully close to the sea. It 
is very rare in New Zealand, but has been fouud in Otago. 

JUNGEAS. 

12. Luzula crinita , in damp places. Occurs in New Zealand, and in tlio 
Auckland and Campboll Islands. 

18. Luzula campestriH. Occurs in New Zoaland. 

Gramineac. 

14. Poafuliosa. The ordinary tussock of tho island. It differs a good 
deal in appearance at difforent lovols, and in swampy and dry ground. 
Occurs iu New Zoaland and in tho Auckland and Campbell Islands. 

15. Poa annua . Fouud near one of the huts. Possibly introduoed. 

16. Festuca duHuscula. Differs from Buchanan’s figure of this plant in 
having the inner empty glume bifid at tho oxtremity, not acute as given by 
him. 

Filiceh. 

17. Aspidium amleatum var. vestitum. Occurs occasionally not far from 
the sea, and grows to a fair size. Common in New Zealand, and in tho 
Auckland and Campbell Islands. 

18. Polypodium oust rale. My specimens show an extremely alpino form 
of this fern. It is a very common New Zoaland fern, but is not mentioned 
in Hooker’s “ Flora Antarctica ” as growing on the Auckland or Campbell 

Islands. 

19. ij>mana alpina , also common in New Zoaland. 
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Musci. 

SO. Dicranum robustum . 

21. Dicranum mensiesii . 

22. Batramia sUthgata , mixed with a Jimgermannia, 

28. Racomitrium latwginomm . 

24. Andrsaa mutabiUs. 

25. Zygodon , gp. 

26. Trematodon flampes, 

27. Campylopm introjl exus. 

Liohbhsb. 

28. Stereoeaulon ramulosum . 

29. Spharophoron coraltoides (?). 

80. Cladcmia cariosa . 

„ pyxidata . 

81. Parmelia parietina . 

82. Lecanora parella . 

88. Lecidea coarctata. 

Fungi. 

84. Uredo antarctica , growing on the b terns of Lunula crinita and 
campestris. 

85. Spharia phaosticla, growing on the stems of Lutula criniia and 
campestris . 

86. Spharia Kerbarum, growing on Poafoliosa. 

87. Spharia depressa , growing on Poafoliosa . 

88. Hendersonia microsticta , growing on the dead stems of Stilbocarpa 
polaris, 

89. Dothidea spilomea , on dead stems of Stilbocarpa polaris, and of Pleura- 
phyllum criniferum . 

The plants which were sent by Fraser to the Hooker Herbarium are:— 

1. Acana sanguisorba . 

2. „ ascmd&ns . 

8. PleurophyUum criniferum . 

4.. Cotula plumosa. 

6. Poo foHosa . 

6. Azorella selago . 

7. Lunula crinita . 

Burnt. 

The most common birds on the island are the penguins. Of these 
there are four different kinds occurring, either separately or mixed, in 
rookeries scattered at intervals all round the coast. They were all incuba¬ 
ting at the time of my vis#. 
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Aptmodytee pennant i, “ King Penguin.”—These build no nest. They 
lay their single egg anywhere in the rookery, often in running water, and 
sit over it, tucking it with their feet into the fold in tho lower part of thou* 
abdomen. Tho egg is large and much pointed at one end. The young 
are almost as large as the adults, but are oovored with a thick brown coat 
of down. A few of tho fomales were sitting at the time of my visit. The 
King Penguins have not been known to migrate. 

Eudyptes achlegeli , 44 Royal Penguin.”—More numorous than tho other 
varieties. They build a nest of stones, in which they lay threo ogga as a 
rule. They are said to discard their first egg. The young are coloured 
like the adults with the exception of the yollow crest. Tho 44 Royals ” leave 
the island in June, and return in Octobor. 

EudypteaJilholi , “Victoria Penguin.”—These also build a nest of stones 
and lay two or three eggs. Their rookeries are generally among the rooks. 
The young are coloured like the adults, but have no crests. They, like the 
44 Royals,” leave in June and return in October. 

Pyyoacelia tanuila , 44 Rockliopper.”—A name much moro suited to the 
44 Victorias ” than to tliis variety. They have thoir rookeries amongst tho 
tussock and build nests of grass. Their eggs, of which there are generally 
two or throe, aro generally much rounder than those of the other penguins. 
The young are coloured like the adults. Thoy have not beou known to 
migrate. 

Osstfraga yiyantea , 44 Nelly,” 14 Stinkpot.”—Lives in rookeries, generally 
inland. Builds grassy nests, in which are usually two eggs. The fomales 
were sitting at the time of my visit. 

Phalacrocorax carunculatm , Shag.-—Was also incubating. Dr. Duller, 
who saw my specimen, uamod it as above. 

Prion Ixtnksii , 44 Night-bird.”—Makes its nest in burrows under the tus- 
sooks, whero it can bo heard during the day cooing like a dove. It leaves 
its nest at night and picks up its food at sea, a short distance from the land. 

Platytorcua nova-zealandur, Parroquet.—Same as New Zealand form. 
Oocurs in great numbers round the shore. Makes its nest under tussooks. 

Ocydromua , 44 Maori Hen.”—I only saw one specimen of this bird. Its 
plumage was of a bright reddish-brown colour. 

RaUtte macquariensi *.—Much smaller than the 44 Maori hen,” and not at 
all uncommon. There seemed to be two varieties—one, slightly tho larger, 
was reddish in bolour, the other was black. 

Irfrim atuarctica, 44 Sea Hen,” 44 Skua Gull.”—Most of tho eggs of this 
gull are hatched by the end of November. The nests are, as a rule, at a 
considerable elevation above tho sen. The adults are ns savage and pre¬ 
datory as they are in other parts, and it is not quite safe to go inland with¬ 
out a stout stick. 
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1 did not see any nests of the ordinary white gull, which is also common 
on the shore. 

The sealers told me that teal were occasionally seen on some of the 
little lakes among the hills. I did not, however, see any. 

I was also informed that an albatross nost was once found on tho high 
land towards the south end of the island. This was some years ago, and 
none had been observed since then. 

Mammals. 

There are no land mammals peculiar to the island, but the ubiquitous 
rabbit was introduced a few years ago, and now swarms at the north end, 
where it feeds largely on the thick fleshy roots of the PUurophyllum . Very 
few rabbits were originally landed, and those, I was told, were all of the 
tame parti-coloured kind. It was curious to observe how their descendants, 
in the process of reverting to the wild type, had all become one-ooloured— 
black, or white with pink eyes, or yellow—while many had become regular 
wild rabbits in colour as well as habits. 

Morumja dephantina , “Sea Elephant.”—This is the largost of the seals, 
and receives its name of “ elephant ” from the curious manner in which it 
elongates its nose when excited or angry. It is regularly hunted for its 
blubber, which forms a thick layer underneath the skin. Macquarie 
Island is the only place near New Zealand where these elephants are found, 
but they are common on the shores of Kerguelen Land and the neighbouring 
islands, and occur even as far north as Juan Fernandez. 

I judged some of the larger males I saw to be over 20 feet long. The 
females, however, are very much smaller. They are thick in proportion 
and are huge unwieldy creatures. 

The usual colour is a yellowish-brown, some, however, are rodder in 
colour. The young ones are almost black. For about one week after their 
birth they retain a beautifully soft furry coat, also black in colour. 

The main peculiarity of these creatures is the mobility of the nose. 
This, when the animal is asleep or undisturbed, presents no peculiarity. 
Irritate him, however, or see him naturally excited, and you will soon see 
the curious change which rage produces in his lace. He invariably, how- 
over young, rears himself, sometimes at both ends, and opens his mouth to 
its fullest extent, showing all his teeth and uttering a peculiar barking roar. 
At the same time the nose in the adult males undergoes its peculiar change. 
It is, partly by air being blown forcibly into its elastic-sided cavity and to a 
certain extent by muscular contraction, puffed out in great sacs above the 
animal's head. It elongates as well as swells, and hangs down as a trunk 
for some inches in front of its mouth. None of the plates of sea-elephants 
which I have seen, represent this nasal swelling at all as it is. I was for¬ 
tunate enough to see two large ani als thoroughly angry. 
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I was uot able to observo much of this animal’s habits during the few 
days I spent on the island. I usually saw them lying asleep in groups on 
the shingle, or in the long tussock near the beach. I sometimes saw them 
gambolling in the shallow water among the kelp, and occasionally I noticed 
them fighting in a lialf-hoarted sort of way. The scarred hides and broken 
tusks of the old males, however, show that they sometimes have savage 
encounters. In fighting they rear themselves against each other and try 
to seise their opponent with their large canines. Those are the only tooth 
they could use for such a purpose, as the others barely pierce the gum. 
They are never to be seen fooding on the island, and during tiro breeding 
season Jive on their own fat. Little or nothing in tlio way of food is ever 
found in their stomachs, but these and the intestines are infested with 
parasitic worms. 

TJic island is never entirely deserted by the sea-elephants, but hy far tin* 
greatest number are to be found after October, when tJioy come up to calve. 

The period of gestation is said to he eleven mouths. 

The cows, I was told by the sealers, suckle their young for throe weeks, 
and then wean them by deserting them for a time. Whether this be the 
case or not I cannot say, but I certainly often saw very young animals lying 
on the beach apart from the adults. 

The sealers say that a bull is not worth killing for its blubber till it is 
three years old. 

The tongue of those animals whon well cooked is excellent eating. 

No fur seals are found on Macquarie Island, though they are so common 
on the Auckland group. 

The only other seal iB the Stenorhynehm leptonyx , or soa-leopard, the 
ordinary spotted seal of our coasts. 

It is a great contrast to the sluggish sea-elephant, and is the terror of 
the pengujps. 


Ant. LXII.— Is New ZeaUmil a Healthy Country f — Knyuiry. 

By Alfred K. Newman, M.B., M.R.C.P. 

With Statistics by F. W. Fran kl and. 

[Bead before the Wellington Philosophical Society , 8rd February, 1SS8. | 

That “ National health is national wealth, 1 ’ has become a firmly fixed 
article of belief among all modern thinkerB. Much has been writton upon 
the resources of New Zealand: authors have described in glowing words 
its boundless mineral wealth, and the luxuriant fertility of its rich soil. A 
few have touched upon the healthiness of the olimato, but these latter have 
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made statements chiefly consisting of vague and shadowy beliefs, and not 
the results of patient enquiries. Upwards of forty years have come and 
gone since this colony was founded, and since 1874 the censuses have been 
so many and so accurate, and the population so large, aB to afford us a suf¬ 
ficient supply of facts whereon to base the statements made by us. In the 
childhood of the colony several army surgeons collected statistics of the 
healthiness of the troops stationed in it, and compared these with those of 
our soldiers quartered in other parts of the globe. These statistics, though 
few, pointed strongly to the fact that the climate of New Zealand was good. 

In conjunction with my friend Mr. Frankland I proposod to examine 
carefully what wore the grounds on which this bolief was based. Wo 
agreed to contribute a joint paper. Subsequently this plan was slightly 
changed, but the statistics in this papor wore all supplied by him, and of 
their accuracy there con be no question. Mr. Frankland’s great mathe¬ 
matical powers and his long and thorough acquaintance with the vital 
statistics of the colony are an absolute guarantee of their correctness. 

Any physician investigating the question whether this colony is or is 
not healthy, would make search for diseasos, old and new; for diseases 
well known to him and for disoases hitherto unrecognised. He would 
draw up a list of prevalent diseases, just as a botanist or geologist would 
preparo lists of plants and rocks. 

Subjoined is a list (No. I.) of diseases known to exist in this colony and 
another (No. II.) of diseasos not yet imported, whilst the last list (No. HI.) 
shows the list of diseases peculiar to these islands. Though I have taken 
great pains and made many enquiries for the purposes of making these lists 
as accurate as possible, it must be remembered that no suoh lists as the 
first two can be perfect. Of one thing we are certain, viz., that all the 
diseases named in No. I. have actually obtained in New Zealand. It is 
possible that a few in No. Q. may also have existed. These li|^s are com¬ 
piled from various sources. The Registrar-General's returns are valuable 
only for diseases which kill ; they take no heed of the others. * 

An examination of these lists shows us that people coming to this oolony 
have no need to fear that they run a risk of catching new diseases, for the 
only indigenous diseases are the bite of the katt'po, and very rare deaths 
from the eating of two or three different kinds of poisonous berries. From 
the Maoris, the original inhabitants, we have not acquired one single disease. 
They have not one new disease of their own. Earlier writers on the oolony 
talk of a disease called ngerengere , but this is merely a variety of pure 
leprosy, which ie common to all the Polynesian inhabitants of the Paoifio 
isles. It presents no feature worthy of notice, except that it is &st disap¬ 
pearing, and is far less common now than it was forty years ago. Probably 
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there are not above twenty-five eases in all New Zealand. This disease 
has not been communicated to Europeans. It is true leprosy occurs in 
the colony, but it is the sporadic leprosy obtaining rarely in Great Britain. 

The Maoris, the original inhabitants of these islands, never at any time 
formed a dense population, consequently the soil was never polluted with 
excreta and the dead as in older countries. 

The European emigrants to those bountiful isles, come to landB free 
from any new disease, unfortunately they have brought most of tlicir own, 
and in time will bring more; but it is a remarkable fact that in tho country 
itself there is no now disease. Neither soil nor water, nor atmosphere, pro¬ 
duce specific disease gorms, or new diseases due to other conditions. 

Had it been possible to maintain a rigoious and perfect system of qua¬ 
rantine, those isles might have been kept for over free from typhoid, 
measles, and other zymotic diseases. It should be one of the chief aims of 
the Government and tho people to prevent the introduction of those not yet 
brought hither. 


LIST I. 

DISEASES EXISTING IN NEW ZEALAND. 

Zymotic Diseases. 

Typhoid (under a variety o! names, as swamp fever, colonial fever, bilious fever, gastric 
fever, low fever, diarrhoea, dysentery, and probably other aliavrx). 

Measles. Hay asthma. 

Botheln. Ague. 

Scarlet fever. Chickenpox. 

Diphtheria. Cowpox. 

Group. Roseola. 

Erysipelas. Pertussis or whoopingoough. 

Hospital gangrene. Influenza. 

Puerperal fever. 

Chest Diseases. 

Phthisis , tubercular, fibroid, probably every variety. 

Pneumonia, every variety. Dronohitis, all forms. 

Pleurisy, hydrothorax, empyema. Asthma. 

Constitutional Diseases . 

Tuberculo Chronic rheumatism. 

Struma. Rheumatic fever. 

Syphilis. Cancer. 

Raehitii. Gout. 

Heart Diseases . 

All forms. Angina peotoris. 

Kidney Diseases , 

AS known forms except parasites. 

Suprarenal capsules. 

Addison’s disease. 
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Lymphatic* and Spleen. 

Lymphadenoma. Leuoocytheemia. 

Hodgkin’s disease. 

Skin Diteates. 


Acne. 

Pemphigus. 

Eczema. 

Psoriasis. 

Lupus. 

Urticaria. 

Mollusca contagiosa. 

Lichen. 

Ascaris vermieularis 
Pcmodcx folliculoruni. 

Acorns. 

PhthereasiasiK. 

Insanity* every variety. 

Epilepsy. 

Diabetes. 

Tetanus. 

Paralysis agitans. 

Chorea. 

Facial paralysis* both varieties. 
Apoplexy due to all known causes. 
Locomotor ataxy. 


Impetigo. 

Pityriasis versicolor. 

Herpes. 

Onychia. 

Tinea, various forms. 

Alopecia. 

Lepra grrooorum. 

Ecthyma. 

Pftraiitea. 

Ascaris lumbricoides. 

Tiona solium. 

Hydatids. 

Triocephalus dispar. 

Nervov*. 

Hemiorania. 

Migraine. 

Exophthalmic goitre. 
Pseudohypertrophio paralysis. 

Various forms of paralysis and paresis. 
Insular sclerosis. 

Scriveners’ palsy. 

Hysteria. 

Uterine. 


All the forms known to exist. 

Cirrhosis, common. 
Tuberculosis. 


Mollities ossium. 

All common forms of bone and joint dis« 


Liver Ditea tet. 

Jaundice. 

Calculus. 

Miscellaneous. 

Soft chancre. 
Common catarrh. 
Aneurism. 


Manures’ disease or labyrinthine vertigo. 
Cataract. 

Iritis, pustular comeitis. 

Glaucoma. 

Ophthalmia. 

Dyspepsia, every variety. 

All varieties of tumour. 

Alcoholism. 

Gonorrhoea. 

Bubo. 


Laryngitis. 

Goitre, 

Tabes meaenterioa. 
Diarrhoea. » 
Dysentery. 
Sunstroke. 

Scurvy. 

Atrophy. 

Dental affections. 
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DISEASES NOT KNOW 

Typhus fever. 

Charbon. 

Cholera. 

Beriberi. 

Pellagra. 

Remittent or intermittent or starvation or 
relapsing fever. 

Malaria. 

Smallpox. 

Ague, unless actually imported by the in¬ 
dividual. 

Dysentery, unless brought in the person of 
a sufferer. 

Donguo. 

riaguo. 

Aleppo or Delhi boils. 

Guinea worms. 

Diseases from manufaetures, as Sheffielders’ 
poisoning, Ac. 


n. 

in New Zealand. 

Yams or yaws. 

Leucoma. 

Yellow fever. 

Trichinosis. 

Madura foot. 

Favus. 

Malignant pustule. 

Hepatic abscess. 

Acute yellow atrophy of liver. 

Elephantiasis arabum. 

Trismus neonatorum. 

Plica polonioa. 

Cretinism. 

Zanthelasma vitiligoidea. 

Hydrophobia. 

Hydatid. 

Equinia mitis or groase. 
utluna, phosphorus necrosis, arsenical coppei 


List Ill. 


Diseases peculiar 

Bite of katipo. 

Disease among Maoris from eating excess 
of lampreys at wrong Boason. 

Poisoning from karaka berries. 

Cutaneous eruption due to ranoid fat of 
pigeons, peculiar to Maoris. 

Poisonous mushrooms. 


to New Zealand. 

Poison of tutu plant. 

Gastric disturbances arising from the eat¬ 
ing of half-dried semi-putrid eels and 
half-rotten maize, disease peculiar to 
Maoris. 

Stroke of Gymnottu electric um (?) 


Remarks on the Lists. 

It has been stated that smallpox and typhus have both existed in New 
Zealand, and there are in the Registrar-General's report* lists of deaths due 
to the latter disease. After careful enquiry, I think that typhus, true 
typhus as English physicians call it, has not yet appeared. I think the 
statement that deaths arise from typhus is due to three oausos: (1.) Errors 
in diagnosis. (2.) Inability to distinguish between typhus and typhoid by 
oertain men on the register of practitioners. (8.) The fact that foreign 
doctors use the terms typhus and typhus abdomin&lis for the two diseases, 
and henoe a not infrequent source of error. 

About rotheln there seems some doubt. 

Ague never springs up de novo in any one in New Zealand, it is always 
imported by the sufferer in hie own person . 



498 


Tran/taction s. — Miscellaneous, 


Other diseases, as beriberi, pellagra, eholera, yellow fever, starvation 
fever, have not yet shown themselves. True dysentery is, like ague, im¬ 
ported in the person of the sufferer and is not acquired in the eolony. 

The only epidemic diseases which trouble us are scarlet fever, typhoid, 
measles, diphtheria, croup, whooping-cough and influenza. Of these, scarlet 
fever epidemics are usually mild. Diphtheria is very common and fatal, as 
elsewhere. Typhoid , sometimes recognized and very often not, goes by 
many names, e.y. f colonial fever, low fever, gastric or bilious fever, blood 
poisoning, swamp fever, etc. It is a pity that this disease is not called by the 
graphic namo 44 filth ” fever. It spreads so much because Now Zealand 
colonists have scant objection to drinking diluted sewage or haviug reeking 
cesspits either directly under or close to their houses. Of this disease no 
moro need be said; deaths and illness from it should not be charged against 
the climate or soil, but rather to the folly of the people. 

Cheat diseases. —Of all our diseases, phthisis is the worst, the most deadly. 
It is more prevalent and severe in the oold wet south than in the drier 
hotter north. Phthisical immigrants, whether in the north or south, in¬ 
variably receive great bonofit, and many are perfectly cured. As the 
immense majority of these immigrants come from Great Britain they find 
the climate most mild and soothing. Their coughs grow easier and less 
frequent; they gain weight and strength, and even those who are not cured 
almost invariably have their lives much prolonged. 

The deaths from phthisis are high, partly because British physicians 
strongly recommend these patients to try our climate; but as against this 
increase we must put on record the fact that thousands of people were 
imported at public expense and from these many thousands all phthisics 
were excluded. 

Among the New Zealand bom, however, phthisis is rife and very fetal. 
Young colonists when attacked nearly always die. 

Cardiac affections appear in the same proportions as in Great Britain. 

Liver affections, so prevalent in tropical climates, are here unknown. 
The commonest form of liver disease is cirrhosis arising from abuse of 
alcohol. 

Nervous disorders .—All forms exist except perhaps two or three of the 
rarer kinds. Insanity prevails largely; but statistics are not trustworthy, 
because the unfortunate practice long prevailed in this colony of sending to 
the asylums all persons suffering from delirium tremens, a class of oases 
which at home are treated in hospitals. 

Parasites .—None peculiar to the colony have been observed. All have 
been imported. It is doubtful if the tapeworm has gained a hold on the 
eolony. Like hydatid it is probably, brought hither in the person of the 
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sufferer and is not acquired here. It is singular that hydatids should not 
exist here, for they are very prevalent in Australia, and dogs are numerous 
and live in mtimato communion with man. 

Skin diseases.— Owing to the well-to-do charaotor of the people, the small 
amount of segregation and the abundance of good food, skin diseases are far 
less common in the colony than at home. A littlo acno, eczema or psori¬ 
asis and liver compose tho bulk of the cases. 

Constitutional .— Tho tnl>ercular diathesis is abundant and perhaps as¬ 
sumes a greater prominonce bocauso the others are rarer. In youug New 
Zealanders this diathesis far oxceeds all tho othors. Struma exists but in 
modified forms. The population are so well off, and so abundantly supplied 
with good healthy food and ample shelter, and load such healthy out-door 
lives that they begot a healthy offspring; and to this offspring they give 
the best of food and raiment. For tho s&rao reasons rachitis is but little 
seen. 

Syphilis for some reason or other is of a very mild typo. Tho true hard 
or Hunterian chancre is but seldom seen and whon it is soon is usually 
imported. Though gonorrhoea is abundaut and soft chancre not uncommon, 
the Maoris, who suffer xnuoh from gonorrhoea, very rarely present symptoms 
of syphilis. 

Gout .— A rare disease ; one which will probably be almost or quite un¬ 
known to young Now Zealanders, who in appoaraace and build show scant 
tendency to the gouty diathesis, and in habits and mode of life do little to 
promote the spread of this most unnecessary malady. When gout does 
appear it is always in the person of au immigrant. 

Rheumatism in all shapes is the great scourge of the colonist. Whether 
the wide spread of the disease and its severity is due to climate, or rather to 
the hardships and exposure of the settlers, is a question which can be solved 
only by time and the elimination of those things which specially tend to 
produoe it. 

Goitre appears in two mountainous districts. Tabes mesentcrioa, 
so-called atrophy, and other childish diseases of defective nutrition are 
comparatively rare, as is shown in the small mortality. 

Dental affectum .—The chief feature is the very rapid decay of the teeth, 
a decay which may be called almost universal among the New Zealand 
bom. This premature decay is seen in the milk and permanent teeth. 
Its early beginning and its steady progress till all the teeth are affected 
leads to much pain and indigestion though 11 bolted” food. The early 
deeay Of both sets of teeth is one of the most noteworthy features in New 
Zealand medicine. I am quite convinced that statistics would show an 
amount of disease of the teeth that would startle European phyaioians. 
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Alcoholism is a disease that is happily dying out before the spread of 
civilization, the absence of hardships, the easy attainment of comforts, and 
the lessening dulness of colonial life* 

Remabks on Diseases yet unknown in New Zealand. 

A scrutiny of these last reveals the encouraging fact that New Zealand 
is as yet free from some of tho most terrible curses which afflict the human 
race—viz., smallpox, typhus, cholera, plague, yellow fever. That all 
malarial fevers are absent. That no healthy inhabitant will get ague or 
dysentery or be infected by parasites other than those common in Oreat 
Britain. 

Remarks on Statistical Tables. By P. W. Fbankland. 

“Frequent comparisons havo been made between the general death-rate 
of New Zealand and the doath-rates which obtain in England and other 
countries; and it has been sought to establish on the basis of this com¬ 
parison the fact of the salubrity of this country. The fact that the annual 
number of deaths in New Zealand is 11 or 12 per 1,000 living, and that in 
England it is 28 per 1,000 living, has been held by some to prove that, 
whatever may bo the reason, tho human constitution resists death more 
successfully here than in the mother-country. Even so high an authority as 
Dr. Drysdale, who has done so much for the propagation of sound views 
on hygienic matters, appears to have recently fallen into this enror. To 
expose the fallacy of tho reasoning wo havo referred to, it is only necessary 
to point out that in every country tho liability of an individual to death 
varies enormously according to the age of the individual. It is, in mathe¬ 
matical language, a function of the age. 

44 The liability to death is always very high during the first year of 
life, and decreases with great rapidity till the age of 10 or 12 is attained, 
when it reaches a minimum. The annual deaths among 10,000 children, 
aged about 10 or 12, would be fewer than those among 10,000 indi¬ 
viduals at any other age of life. With the advent of puberty, the 
liability to death begins to increase, and, barring a short halt during 
the early period of manhood, it increases progressively, and with con¬ 
stantly augmenting rapidity, throughout all the rest of life, till in old age 
it is higher even than in infancy. It follows from this that the general 
death-rate of a country must depend On the distribution of the popu¬ 
lation according to age, and that, until this distribution is taken into 
account, it is absolutely valueless as a test of the real vitality of the in¬ 
habitants. A moment's reflection will convince the reader, and a very 
short consultation of statistical tables will bear the conviction out, that in 
New Zealand there is a much larger proportion of people at the younger 
and middle ages of life, than there is in an old and settled country like 
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England. The smallnons of our general death-rate is, therefore, utterly 
inconclusive as a test of our real vitality, and it becomes neoessary to 
ascertain the death-rate, not merely en bloc , but at all the separate ages of 
life. This has been done in the accompanying tables. 

“ So far as the presont writer is aware, only one such comparison has ever 
been made before for this colony. It is contained in an article ‘ On tho Addi¬ 
tional Premium required for Besideuco in Foreign Climatos,’ by Mr. James 
Meikle, the eminent Scotch actuary, published iu the nineteenth volume of 
1 The Journal of the Institute of Actuaries.' It may, therefore, be well to quote 
the words in whioh Mr. Meiido summarized the results he arrivod at. ‘ From 
tho Census Enumeration,’ lie says,* 1 4 which gives the number of livos in exist¬ 
ence in March, 1874, and from the numbor of deaths in tho year 1878,1 am 
onabled to show the rate of mortality during each quinquennium of life, 
and thus to eliminate the effect of immigration, and the consequent irregular* 
distribution of the lives according to ago, as comparod with the population 
of this country. The result compares f amut ably with any other table, \ It is 
very much lighter than eitlior the H m J or the Carlisle?. I have not made 
any adjustment of the figures in respect of the progressive incrcaso of the 
population, or for the deaths being those for the year anterior to the census 
* 5 ‘ * The results show an exceedingly light rate of mortality. | When 

measured by tho annual premium for a life assurance, I should imagine that 
the New Zealand rate would require about. 7^ or 10 per cent, less premium 
than the H m rate. Before, however, placing much confidence in tho 
results, they would require to be verified at the next census.* The verifica¬ 
tion which Mr. Meikle here speaks of, we have now accomplished,—and 
more. It will be seen that we have included in our tables tho results of 
tho three last census years, namoly,—1874, 1878, and 1881; and it is satis¬ 
factory to bo able to point out that tho larger data we have thus collected, 
fully confirm his conclusion as to the low rate of mortality which prevails 
in this colony.” 

• • Journal of Institute of Actuaries/ vol. xix., p. 291. 

f The italics are our own. * 

t A table founded on the experience of twenty British insurance offices, and accepted 
as tho best exponent of the mortality of assured life. 

S A well-known table, aocepted as a fairly good exponent of average mortality. 
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This shows mortality is not simply a result of climate, bat is due to 
many other causes. Some of these agencies will soon be powerless, whilst 
others will long exist. To their consideration it is necessary to devote 
some time, otherwise any person examining these tables will be led into 
many errors. It is not rigfct to say, as some have said, that our low 
mortality is due to olimate solely, or to abundance of cheap food 
done. The mortality of any country is a result of many interacting 
forces. 

Among st the causes leading to a low death-rate in this colony are the 
following:— 

(1.) Easiness qf Struggle for Existence. 

To the sparse population of these lands, with their fertile Boils and 
immense mineral wealth, the struggle for existence is an exceedingly easy 
one. Here all who work and practice some self-denial are able, at little 
cost to themselves, to obtain all the necessaries and many of the luxuries of 
l ife. All the young get good food and abundance of milk, so that from 
childhood to old age there is none of that under- feeding, which, when pro¬ 
longed for years, as among the poor in other countries, oauses a lowered 
vitality and an enfeebled offspring. Since all classes find large rewards for 
little labour, adults striving to live undergo few of the worrieB and hard¬ 
ships and ceaseless anxieties which fall to the lot of the toiling mas bob 
throughout Europe. Here we see the incessant struggle to keep “the 
wolf from the door ” replaced by the sufficiency for a “ rainy day.” 

Few of the farming, trading, or professional olasses undergo much 
mental worry, and therefore do not break down from disappointment or 
over-anxiety. Moreover, the moderate toil and by no means hurtful self- 
denial and the general speedy getting of riohes beget a continuous cheer¬ 
fulness, by enabling large numbers to obtain luxuries for their sick and 
suffering—such luxuries as a change of air, some weeks’ holiday, the long 
rest so often prescribed by the dootor—and, exoept in these lands, too seldom 
obtainable. It also enables others who have ohosen an unsuitable or un¬ 
healthy mode of life oasily and fearlessly to ehange it. 

(2.) Artificial Selection. 

During several years many thousand people were specially pieked in 
Great Britain for importation to this colony. None over the age of forty-five 
were taken. Only children and young and middle-aged adults were picked. 
All the emigrants underwent a certain amount of medical inspection, and 
though some unsatisfactory people were brought out, yet many were 
rejected, and the immigrants as a whole were a well-chosen healthy lot of 
people. Certainly they were healthier for than any like number of free 
immigrants. 
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Under a system of free immigration tbo people are specially chosen; 
and under n system of assisted emigration a like selection obtains, for 
colonists as a rule send home money for the purpose of bringing out those 
of their friends who are strong enough and healthy enough “ to rough it, M 
whilst they anxiously dissuade those of their friends who, being in ill 
health, might be unable to provide for themselves and be a burden to 
colonists. As a rule, too, the people who migrate are those who are strong 
and healthy, who feel that they are able and willing to rough it. Early 
colonists are a specially picked lot, for only the strongest and healthiest, 
only those with the toughest constitutions and the most venturesome dispo¬ 
sitions would leave Home comforts for colonial hardships. Delicate men 
and sickly women generally would eschow all risk of discomfort and remain 
in their comfortable homes. 

As against this selection there must be recoguized the fact that year by 
yoar this colony is growing in favour as a health resort and that hence 
thero is a selection against tho colony, in the shape of consumptive, rheu¬ 
matic and other invalids flocking hither in search of health. This un¬ 
favourable selection is undoubtedly an important factor directly as it affects 
the parents themselves and more remotely as they transmit some or all of 
their maladies to their cliildren. 

( 8 .) Lai ye Proportion of adult Males* 

The large proportion of adult males in the colony will favourably affect 
tho death-rate, as does also the small proportion of aged persons. 

(4.) Abundance of good Clothing . 

The general prosperity allows even the poorest to bo warmly clad, and 
hence all are protected from the effects of cold and heat and damp. Tho 
ragged tattered coats and trousers, the much-torn threadbaro garments 
which cover the poor people in Europe, are here not soen. The children 
of our poorest have clothes which are at least warm and continuous, not 
merely loosely connected rags with large interspaces. Our poorost can all 
obtain stout boots and warm socks and woollen garments for their children 
—a striking contrast to the almost-naked plight of thousands of poor little 
frozen children in Great Britain. This widespread distribution of warm 
olothing saves the lives of numbers of children. 

(5.) Abundance of wholesome Food . 

The cheapness of breadstuffs and potatoes and the low price of meat, 
combined with genoral prosperity, give to all abundance of good wholesome 
food. The low cost of the production of the raw material offers soant 
inducement for adulteration. Good milk is cheaply bought; in the largest 
towns. This constant supply of sound wholesome food maintains a healthy 
condition of body, whioh wards off most of the diseases arising from defec¬ 
tive or mal-nutrition. 
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Experts in social science aver that the death-rate of large classes in 
Enrope is attributable to their being habitually undorfed. The enormously 
high death-rate of those earning the lowest wages (such as workers in silk 
earning only 2s. 7Jd. a week; kid glovers, 2s. 2d.; stocking weavers, 
2s. 6Jd.; needlewomen, 2s. 7d.), proves that long-continued semi-star¬ 
vation is an important factor in increasing the death-rate. In France 
among the rich 08 per 1,000 of all deaths were due to tubercular 
diseases, but amongst the poor and underfed the rato rose to 280 
in 1,000. 

(6.) Large Proportion engaged in Agriculture . 

This means that an unusually large portion of our people lead healthy 
out-door lives, breathe fresh clear air, live all their days in the freely-blowing 
breezes and bask in the strength-giving sunshine. We have no huge cities 
with dense overcrowding ; our largest towns have a population living com¬ 
paratively far apart. We have no dark dens, no life-destroying alleys; our 
streets are wide. 

(7.) Sparsity of Population . 

The scattered condition of the people, notioeablo not only among the 
agriculturalists but also in the towns. The absence of that constant over¬ 
crowding so fatal among older civilizations, which leads to the chronic ill- 
health of the poor in large European cities and to the rapid spread of all 
infectious and contagious diseases and conduoes so powerfully to that chief 
scourge of our race, viz., phthisis. Children in our towns look nearly as 
healthy as those in the country. 

(8.) Paucity of Manufactures . 

With the increase of “ local industries ” there must inevitably be an 
increase in the death-rate. Not to quote such vivid cases as phosphorus 
poisoning and necrosis among matchmakers; or Sheffield grinders’ 
phthisis; or arsenical or copper poisoning; or woolsorters’ disease; or 
brassfounders’ ague; or, flintcutters* or needleworkers’ or filemakers’ chest 
disease, and a host besides, the rise of manufactures must cause many 
deaths. Contrast the pallid wan faces, the bowed heads, the feeble sickly 
look of the crowds of factory hands in Great Britain, with the healthy look 
of our town dwellers. Or come nearer home, to Melbourne, and no one 
can question the depressing effect of manufactures on the people. Apart 
too from this widespread deterioration of the race there is always a certain 
percentage of deaths due to factory accidents. The absence of manufac¬ 
tures shows itself in a lessened death-rate. 

(9.) Small Amount of Mining . 

As mining developes, so will chest diseases multiply. Coalminers in 
England suffer terribly from bronchitis, phthisis, pneumonia, and other 
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chest affections. Cement-workers suffer much, and so do all engaged in 
the making of pottery. With the multiplication of mines will come multi¬ 
plicity of accidents and deadly disasters. 

(10.) Our great Distance from the busy Haunts of Men. 

Separated, as we are by thousands of miles of ocean and fresh breezes we 
are necessarily in less danger of catching our neighbours’ diseases. 

(11.) Soil. 

Apart from the foregoing causes of a lessoned death-rate must be noted 
the effect of soil and climate. These “ Summer Isles of Eden lying in dark 
purple seas” possess almost everywhere the most perfect natural drainage. 
The swamps are few, and are fast disappearing. They seem almost harm¬ 
less. Among the white people malarious fevers are not caught, though 
many dwell on the edge of these swamps. Men work in them and never 
get ague as in the fens at Homo or in the Maromma in Western Italy, or 
jungle fever as in Asia and Africa. Colonists work and live among swamps 
and in forests, and get no evils except rheumatic and chest complaints. 
They dig in swamps, but the black upturned humus, though composed of 
decaying and decayed vegetable matter, brings thorn no harm. 11 No flat 
malarian world of reed and rush ” troubles the colonist. Neither does the 
soil contain other evils for man. The water flowing through swamps leaves 
it full perhaps of deoaying organic matter, but free from germs or parasites 
hurtful to man. The soil and vegetation contain no parasites poculiar to 
New Zealand, nothing like Bilharzia hfpmatobia or Guinea worm. As the 
black population had invaded these isles only a few centuries and was always 
sparse and had few diseases, the soil was scarcely, if at all, polluted, and 
consequently we—the white people—when we dig or plough, upturn a 
virgin soil, and not, as in many countries, a soil full of deadly organisms. 

(12.) Climate. 

The climate of these islands, lying in the temperate zone, presents few 
features of note. Stretching as they do through many a league of latitude, 
lying in the path of the antitrades, with a lofty backbone of mountains 
running through each island, the climate is exceedingly equable in each 
district, though that of the districts varies greatly. The ohanges of climate 
in eaoh have been carefully noted for many years past, and these records 
are embalmed in the pages of these volumes. For our purpose the chief 
points worthy of note are the equability of the various districts,— e.g., the 
continuous dryness and heat of Hawke’s Bay and the raininess of Westland, 
and the cold of Southland. There are no dangerous siroccos or typhoons, 
or pamperos: no pestilential deadly breezes. The winds flowing from the 
uninhabited antarctic regions, or from the equator, waft to us no diseases. 
The continuous heat of the hottest districts iB cold when compared with 
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torrid climates, and the cold of the south is not extreme. The constant 
winds blow away all accumulating odours, and keep the atmosphere ever 
pure. 

Phthisical invalids from Great Britain on arrival here always improve. 
They lose their coughs, grow stronger, and in very many pases recover. 
Immigrants acquire no new disease due to climate. Those coming from the 
tropics always gain new life and vigour. Our statistics prove, apart from 
disturbing causes, that the climate is excellent and conduces to a general 
lengthening of life. Whether it really conduces to very old age, and is 
really invigorating to those born in it, are still open questions. The im* 
portaut question what diseases most prevail must he loft to a future mono* 
graph. 

Summary. 

Mr. Fraukland’s statistics show that New Zealand possesses the lowest 
death-rate of any country in the world; and that the conditions favour¬ 
able to life are common to all ages. We have seen that New Zealand pos¬ 
sesses only a moderate number of fcho known diseases, that many of the 
most deadly are always absent, and that there are no new ones. To the 
enquiry, “Is New Zealand a healthy country?" we have brought ample 
proof to Hhow that it is as yet the healthiest on the face of the globe. As 
the country becomes more populous, the death-rate will increase, unless the 
people mako earnest and continuous efforts to lower it. Even the present 
death-rate might be greatly lessened, by a little care and a little cost, if we 
saved lives by preventing the spread of typhoid, measles, scarlet fever, and 
phthisis. 
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Foubtebnth Annual Repost. 

The Board hold meetings on the 28th July, and 11th November, 1881. 

The retiring members, in conformity with the Act, were Messrs. W. T. 
L. Travers, T. Mason, and the Hon. G. R. Johnson, all of whom were re¬ 
appointed by His Excellency the Governor. 

The elected members under clause 7 of the Act are: Mr. Justice Gillies, 
tho Hon. Wm. Rollcston and Mr. James McKerrow. 

There are now five vacancies on the roll of honorary members. 

The members on tho roll of the Institute now number:— 


Honorary members . 

Ordinary members— 

... 

... 26 

Auckland Institute . 


... 801 

Hawke’s Bay Philosophical Institute... 


... 107 

Wellington Philosophical Sooiety 

• • • 

... 277 

Westland Institute . 

Ml 

... 100 

Philosophical Institute of Canterbury 

• II 

... 197 

Otago Institute. 


... 218 

Southland Institute . 


... 66 



1,286 

The Nelson Association having withdrawn from incorporation, the 
number is nominally less than that for laBt year by fifty members. 

The printing of Volume XTV. was commenced in February aud completed 
early in April, a portion of the edition being ready for issue towards the 
end of May. The volume contains seventy-eight articles, also Presidents’ 
Addresses and abstracts of papers, which appear in the Proceedings and 
Appendix. There are 610 pages of letter-press and 89 plates. 

The following is a division of the contents of the volume for comparison 

with list year’s work s— 

1888. 

P»8«S- 

1881. 

r»g«s. 

Miscellaneous . 

200 

170 

Zoology . 

144 

79 

Botany . 

104 

147 

Chemistry. 

16 

4 

Geology . 

62 

21 

Proceedings. 

64 

42 

Appendix. 

40 

40 

98 

610 

808 
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New Zealand Institute. 


The volumes of the Transactions now on hand are—Vol. I., 410; 
vol. II., none; vol. Ht., none; vol. IV., none ; vol. V., 60; vol. VI., 60; 
vol. VII., 160 ; vol. VIII., 20; vol. IX., 160 ; vol. X., 10; vol. XL, 70 ; 
vol. XII., 70; vol. X1IL, 70; vol. XIV., not yet fully distributed. 

From the Hon. Treasurer's balance-sheet it will bo seen that thero is a 
balance of £6 11s. lOd. to the credit of the Board, against which there is 
the balance due to the publishers of £12 18s. 2d.; on the other hand there 
is a considerable balanco from the solo of volumos in the hands of the 
London Agents. 

The Annual Deports of the various departments connected with the 
Institute ore appended. 

James Heotob, 

Manager. 

Approved by the Board, 8th August, 1882: 

G. Bandall Johnson, 

Chairman. 


Aocountb of the New Zealand Institute, 1881-82. 


Receipts. 

Expenditure. 

£ b. d. 

Balance in hand, 28th July, 

1881.49 2 1 

Vote for 1881-82 .. .. liOO 0 U 

Contributions from Wellington 

Philosophical Society (one- 
sixth of annual revenue) .. 20 19 10 

Sale of volumes .. .. 19 19 0 

Printing Vol. XIV. 582 2 6 

Purchase of second-hand Vols. 
of Transactions of Now Zea¬ 
land Institute, 5 vols., <fce... 2 5 0 

Miscellaneous. 0 2 1 

Balance in hand .. .. 5 11 10 

£590 0 11 

£590 0 11 




Abthuk Stoce, 

Hon. Treasurer. 

8th August, 1882. 

Museum. 

The number of names entered in the Visitors' Book during the year is 
10,000 (week-days, 10,000; Sundays, 0,000) but, as mentioned in previous 
reports, this gives no adequate idea of the number of persons visiting the 
institution, as comparatively few care to sign the register. The usual 
average daily attendance is about fifty on week-days, and 160 on Sundays. 

Natural History Collections . 

The additions to this section have been somewhat oxtensive; but the 
excossiyely crowded state of the Museum Department renders the exhibi¬ 
tion of recent acquisitions quite impossible, until further accommodation is 
provided. 
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Mammalia .—Amongst the animals rocently added to tho collection, and 
spocially worthy of notice are : (1) two skins of tho Tasmanian devil 
(Diabotus ursinus), presented by Mr. J. B. Poynter, of Poverty Bay; per 
Hon. G. Baudall Johnson, M.L.C., two hodgcliogs (Erinaceus eurupaus), one 
Hablo (Matter sibellina ), one ermine ( Musteia ), one beautiful specimen of the 
platypus (Platypus anatinus). 

Pisces . —The most noticeable addition to this department is a col¬ 
lection of 161 specimens, illustrative of the Ichthyology of the Pacific 
Coast of North America, presented by the United States National 
Museum. 

Aces. —Tho acquisitions in this section, though not very numerous, are 
nevertheless of a very interesting character. The chief items are: (1) 
several specimens of liallus ajjinis and allied species from Mr. A. Hamilton, 
of Napier; (2) an Australian roller (Eurystomus australis) shot at Akamotu 
and presented by Mr. A. Beid; (8) a fine peacock presented by Mrs. 
Borlose ; (4) a pure albino peacock, by Mr. Harding of Napier; (5) a mag¬ 
nificent spocimon of tho bird of paradise (Varadisca rayyiana ), by Dr. 
Bennet of Sydney; (6) two bustards ( Otis tarda) by Mr. Banbury of 
London; (7) twenty-six skins, New Zealand and foreign, purchased by the 
Director. 

New Zoaland birds have boon presented to Dr. Finsch, of Bremen; Mr. 
Hague, of London; and Dr. Duller, Wellington. A collection of thirty-two 
eggs was sent to Mr. A. Gillies, of Dunedin, as an exchange. 

Reptilia .—Only a few New Zealand species have been added to this 
branch, but a collection of the forms indigenous to this colony has been 
sent to the Bremen Museum. 

Invertebrata .—A collection of coloured oorals, presented by Mr. H. E. 
Liardet, and a very fine collection of New Zoaland sponges, presented by 
Mr. J. A. Smith of Napier, are tho cliiof items under this heading. The 
sponges, however, are very important, as the quality leaves but little doubt 
that New Zealand may yet be able to produce sponges suitable for the 
market. 

Ethnological. 

Very large collections have been rooeived under this head. Amongst 
the articles more especially worthy of notice are—(1) two Japanese shrines, 
600 years old, from tho Templo of Kamakura, presented by Mr. H. S. 
Tifien, of Napier; (2) a large collection of weapons, domestic utensils, etc., 
illustrative of the ethnology of New Guinea and neighbouring islands, 
received in exohange from Mr. H. H. Bomilly, Deputy Commissioner of the 
Pacific; (8) casts of Maori implements, in exchange from the Canterbury 
Museum; (4) a cast of the celebrated Borotangi, the figure of a bird carved 
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in serpentine, reported to have been brought by the Maoris to New Zealand 
from Hawaiki, presented hy Major Wilson; (6) two Maori earved walking* 
stioks, purchased; (0) twenty samples of pottery from South Sea Islands, 
presented by His Excellency Sir Arthur Gordon; (7) Hindoo holy writings, 
deposited by Miss Woodward. 

Mitcellaneotu. 

Amongst the miscellaneous articles lately received are—(1) silver seal 
of the Oolony of New Zealand, defaced by Her Majesty in Cooneil, pre¬ 
sented by the Hon. the Colonial Secretary; (2) seal of the Province of 
Wellington, presented by the Government Storekeeper; (8) collection of 
timbers, economic vegetable substances, and oasts of twelve famous nuggets, 
etc., in exchange from the Technological Museum, Melbourne; (4) specimens 
of quartz from Te Aroha, presented by the Hon. the Minister for Mines and 
Mr. J. 0. Firth; (6) eight glass show-cases used at the Crystal Palace Wool 
Show, presented by the Hon. the Colonial Secretary, (0) map of Welling¬ 
ton in 1841, deposited by the Hon. W. B. D. Mantell; (7) iron pipe made 
by Mr. P. Birley, of Auckland, deposited by Mr. W. Swanson, M.H.R.; 
(8) one gold, two silver, and two bronze medals awarded to the oolony at 
the Crystal Palace Wool Exhibition, presented by the Hon. the Colonial 
Secretary; (8) portrait in oils, known as the " Molesworth Portrait,” depo¬ 
sited by Sir W. Fitzherbert. 

Geological Stntvxv. 

During the past year Mr. Cox has been engaged for three months, from 
January to March, in an examination of Cape Colville Peninsula, more 
especially at the mining centres of the Thames, Coromandel, Waitekauri, 
Owharoa, Waihi, and Te Aroha. The most important results whioh he has 
obtained, lie in his determination of the stratification of the rocks at the 
Thames. He has shown there that the beds of the auriferous series consist 
of alternations of a moderately hard, compaot, pyritous, tufaceous sandstone 
(tufanite of Dr. Hector); with less pyritous beds; a similar rook, whioh is, 
however, much broken up into pieoes by joints; and a hard green dioritie 
rock, whioh is of true fragmental origin, but which passes at plaoes into 
crystalline bands which are never continuous for any great distance. It is 
in the first of these that the reef has proved most highly auriferous, and 
while gold does occur in them while passing through the second olass of 
country, they are not as a rule payable, and where the reefs traverse the 
hard rocks, they are absolutely barren. He has shown that several of these 
hard belts ooour, and that where they are met with in the lower levels of 
the mines, the gold is cut off by them, but that other belts of auriferous 
country occur below, in which reefs have been worked. His work 
generally tends to show that, so far from the Thames being worked out, 
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there are jet, in all probability, as rioh auriferous belts of eountry at lower 
levels as have hitherto been worked near the surface, and that gold will be 
found to quite as great depths as it is practicable to work. Besides this, he 
has illustrated the structure and behaviour of the reefs by numerous 
sections, and has also prepared a plan and section of the Ohinemuri and Te 
Aroha Districts. 

During part of April he was engaged in an examination of the Blue 
Mountains, on the northern side of the Shag Valley, with the special object 
of determining the position of the Blue Mountain limestones. These he has 
shown are interstratified with slate and sandstone of Lower Carboniferous 
age, which form the first range north of the Shag River, and are separated 
from the Te Anau series of Upper Devonian age, which form the next 
range by a large fault which traverses the country in a N. 65° W. mag¬ 
netic direction, and has a downthrow to the S.E. 

Mr. Cox has also made special reports on the Woodstock Cold Fiold and 
the Ross and Humphrey’s Gully mining claims on the West Coast, and has 
examined the lignite deposits at Norsewood, which he reports to be of an 
inferior character. 

During the latter part of November, and part of Dooember, Mr. McKay 
was engaged in collecting moa bones at Motanau and examining the country 
between Motanau and the Cheviot Hills. During this work the principal 
result arrived at, from an economic point of view, was the discovery of an 
outcrop of hematite about six feet wide, associated with the Triassic rooks 
of the ooast range near Motanau. An analysis shows that this oro is 
specially adapted for the manufacture of hematite paint. After this he was 
engaged in Museum work during the month of January, and during Febru¬ 
ary and the early part of March he examined the antimony deposits of the 
Garrick Ranges in Otago and collected fossils from the coal strata of the 
Bannockburn. He reports that there are three lodes which oro apparently 
convergent, the thiokest of these being two feet at its widest part; an out¬ 
crop of antimony can be traced at placos on the surface from Alexandra, at 
the Manuherilda Junction, to the hills west of the Nevis Bluff, on Kawarau 
River, a distance of over twelve miles. During April and May he was 
engaged, at the request of the Hon. the Minister of Mines, in making a 
typical collection of the rocks of the Reefton District in duplicate. One of 
these collections was deposited at Reefton as the nucleus of a museum. 
While thus engaged he made a detailed examination of the relations of the 
various beds and confirmed the views previously held concerning them. He 
also gained important information concerning the extent of the coal-bearing 
areas, proving their probable continuance, as a basin, across the Inangahua 
Valley, comparatively near the surface about Reefton, but at much deeper 
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levels towards the junction of the Inangahua and Bnller Rivers. He also 
made a special report on an antimony lode at Reefton, showing that an out¬ 
crop had been found which was about eighteen inches thick, and the reef 
had been driven on for 150 feet from that point without antimony being 
found. Heavy lodes of antimony are, however, found in several of the 
auriferous claims from Rainy Groek to Boatman’s, which, in all oases con¬ 
taining gold, are treated in the ordinary way for the extraction of this alone, 
all the antimony and probably much of the gold being thus sluiced away. 
An examination of the auriferous cements at the head of Lankey’s Gully 
showed that tinstone undoubtedly occurred associated with those in small 
quantities, but bad weather prevented any attempt being made to trace this 
back to its paront rock. He visited Langdon’s Reef, near Greymouth, and 
reports that the thickness of the reef, at present being worked, is about two 
feet nine inches, which, being less than it was at the outcrop, shows tho lode 
to be of a bunchy character. 

The outcrops of coal in Goal Greek, Greymouth, were also examined, 
and he reports that two seams of coal 6 feet and 10 feet in thickness re¬ 
spectively, occur in the lease, in which a considerable quantity can be 
worked level free. In the month of June Mr. McKay paid a visit to tho 
Terawhiti reefs, and reports that the Albion claim possesses a roof of an 
average thickness of from 18 inches to 2 feet, which has boon followed along 
its strike for a distance of 6 chains, and for a depth of 180 feet. Borne 
assays of quartz from this claim have yielded over 8 ozs. of gold per ton, 
but tho specimen brought by Mr. McKay gave nothing but traces of tho 
precious metal. 

PtJfiLIOATIONg. 

The following publications have been issued during the year: (1.) 
Sixteenth Annual Report of the Oolonial Museum and Laboratory, together 
with List of Additions, etc., and an Abstract of the Results of Analyses. 64 
pp. 8vo. (2.) Manual of the Birds of New Zealand, illustrated with 89 
lithographs and 22 woodouts. 106 pp. 8vo. Tho Fifteenth Progress 
Report of the Geological Survey of New Zealand for 1880-81. By Dr. 
Hector. With maps and sections. Including Special Reports on the 
Chrome Deposits of New Zealand (Hector, Gox); on the Aniseed Valley 
Copper Mine (Gox); on the Richmond Hill Silver Mine (Gox); on the 
Wallsend Colliery, Gollingwood (Gox); on the North Auckland District, 
including Thames and Coromandel Gold Fields, Island of Kawau, and 
Drury Goal Field (Gox); on the Aorere and Takaka Districts, Nelson (Gox); 
on the Waitaki Valley, Lindis, and Wanaka Lake District (McKay); on 
the Goal-bearing Poposits near Shakspeare Bay, Pioton (McKay); on the 
Gaswell Bound Marble (McKay). An Index to the Localities where Fossils 
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have been collected in Now Zealand, with their Stratigraphical Position, is 
in coarse of publication, and will shortly bo followed by the Sixteenth Pro¬ 
gress Report. 

Tlio Handbook of New Zooland, prepared by Dr. Hector for the 
Melbourne Exhibition, is now out of print, and a third odition is in 
preparation. 

Progress is being made with tho preparation of sovoral important 
works bearing on the Natural History, Mineralogy and Geology of tho 
colony. 

Libraries. 

The libraries in connection with tho Museum have increased rapidly 
during tho past year, and it was thought necessary that a librarian should 
be appointed. Mr. T. W. Kirk lias boon placed in charge of tho Patont 
and Public Libraries, tho work boing performed out of official hours. 

New Zealand Institute Library .— The additions to this library compriso 
about 255 volumes rocoivod in exchongo for the Transactions from tho 
various societies and institutions whose names appear in List HI. 

Patent lAbrary .— This collection remains as hithorto in the lecture- 
room, and appears to bo greatly approciatod, especially by those engaged 
in mechanical pursuits. Thirty-two volumos liavo boon added during the 
year. 

Public Library .— It was stated in last report that very many of tho 
works belonging to this library wore missing when it was removed to tho 
Museum. Privato inquiry by the librarian rosultod in tho recovery of 
sixteen volumos, and it has now been decidod to advortize in tho local 
newspapers and the Government Gazette requesting persons having in their 
possession books belonging to this Library, to return tho same to tho 
Museum as soon as possible; it is hopod that by this moans a largo propor¬ 
tion of the missing works may bo recovered. 

Meteorology. 

Meteorological statistics are collected at four second-class stations in 
Now Zealand, at Auckland, Wellington, Christchurch, and Dunedin ; and 
observations of rainfall, temporaturo and wir/fl-direction are received from 
thirty third-class stations. Tho results are published monthly, and will bo 
collected as usual into a biennial report. There is no first-class meteoro¬ 
logical station in New Zealand having the equipment required by the Inter¬ 
colonial Conference. 

The system of intercolonial telegraphic weather exchango has now been 
in operation for twelve months, and the rosultB obtained and the proposals 
for securing oarlier publication, in an easily comprehensible form, of the 
weather changes, will form tho subject of a special roport. 
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The New Zealand weather for each day ie now published the same after¬ 
noon in Sydney, Melbourne and Adelaide; and there is no reason why, with 
a few ohanges in the organization of the system, the Australian weather 
phase for each day should not be published in all the principal towns in 
New Zealand on the following morning. By this means from twenty-four 
to sixty hours* notice would be given of all the moBt important weather 
changes. 

Obssbvatoby. 

The time-ball service for Wellington is at present suspended, as the ball 
was dismounted when the old Custom House was removed. Arrangements 
are being made, however, for its re-ereotion in a prominent position. In 
the meantime the Telegraph Department continues to be supplied with 
mean time, and time signals are furnished to Lyttelton and to various 
private persons by galvanometers. 

In reply to an application from the Home Government, arrangements 
are being made for organizing a corps of looal observers for the forthcoming 
Transit of Venus in December, to assist the party of observers that are to 
be sent out from Greenwich Observatory. 

Laboratory. 

The number of analyses performed in the Colonial Laboratory for 
ordinary purposes during the past year is 265, and the Laboratory number 
now arrived at is 8,285. 

These analyses are subdivided as follows:—Coals, 18; minerals and 
rocks, 58; metals and ores, 40; examinations for silver and gold, 89; 
waters, 21; miscellaneous, 40. Total 265. 

Besides the above, a large number of examinations have been made 
under the Adulteration Act of 1880, by the Analyst; and about the month 
of August time was occupied in visiting the Botorua District, at'whioh place 
he collected samples and analyzed specimens of water from the various 
springs. The Analyst has also been occupied at various times in verifying 
certain sets of weights and measures, in compliance with the Act. 

The results of the analyses, which are of general interest, are noted in 
full in the Annual Report oiFthe Museum and Laboratory. 

James Hbotob. 
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WELLINGTON PHILOSOPHICAL SOCIETY. 


First Meeting. 26 ih April , 1882. 

Dr. Hector in the chair. 

Netv Members. —Rev. H. V. Whito, Rev. A. Dasent, Dr. Dakers, Dr. Cole, 
Emil Senn, F. V. Waters, J. P. McAlistor. 

1. “Does Morality depend on Freo Will?” by tho Rev. H. Vere 
White, M.A. 

2. “Notes on the Katipo, a Vonomons Spider of New Zealand,” by 
C. H. Robson, lighthouse-keeper on Portland Island. 

Mr. BobHon was of opinion that there is a variety on the island with only faint red 
markings on the abdomen, having all the habits uf tho known variety. 

No full description or specimen was forwarded, and Dr. Hector thought it would 
be premature, under the circumstances, to take it for granted that there are two distinct 
species. 

8. “On the Search for concealed Coal in Now Zealand,” by J. C. 
Crawford. 

ABSTRACT. 

The writer suggested that search should bo made with the diamond drill for oonocaled 
coal measures, which were overlaid by tertiary formations, in the valleys of the Wanganui, 
Wangachu, Turakina, and ltangitikei rivers, at spots which the Geological Department 
might point out; also that tho eastern side of the dividing range might also be examined, 
though tho borings at Poverty Bay should give an indication of the strata. 

Dr. Hector did not think that the suggestion was of much use without indications of 
the best localities, as it would not be a very wise proceeding to bore at random whore there 
was porhaps 2,000 or 8,000 feet to bore through. 

Mr. H. G. Harris suggested that Mr. Crawford might have thrown out the idea for the 
bonefit of future generations. Tho surface deposits on the West Coast and in Auckland 
were known to be so extensivo that the colony would be amply supplied from them for 
at least five or six hundred years. These must be nearly exhausted before any boring 
operations for oonoealed deposits oould be undertaken with profit. 


Second Meeting. Qth July , 1882. 

W. T. L. Travors, F.L.S., President, in the chair. 

New Members .—A. 8. Atkinson, J. B. Byrne, J. L. D'Arcy Irvine. C.E., 
H. B. Kirk, B.A. 

1. The President apologized for not being able on ibis occasion to deliver the usual 
opening address, owing to pressure of professional business. He trusted, however, at 
subsequent meeting to make a few remarks. 
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8, Beyond interesting nommunioations from Mr, J. C. Crawford, now in England, 
accompanied by pamphlets and printed notices bearing on the subjects, were read, the 
most important being on the “ Manufacture of Granolithic Cement/’ the material tor 
which, he considered, was abundant in New Zealand. ^ 

Dr. Hector considered this a question of great importance, and the information was 
most valuable. We had ample material in accessible positions, and he had no doubt that 
In time we oould ourselves manufacture all the cement and concrete we required in the 
oolony and of the very best kind. He instanced the blocks now largely used here, and 
known as O'Neill's patent flagging, as showing the excellent quality of this production, 
which was so highly thought of at the Sydney and Melbourne Exhibitions. 

The President endorsed these views, and remarked that he hoped in time also to see 
the splendid granites we had largely used in constructive works. 

Dr. Newman mentioned the newly-erected oement works in Nelson, which would prove 
of great importance, and entirely supersede the imported article. 

8. “On Suitable Hedge Plants for New Zealand/* by J. 0. Crawford. 
4. “ On Harvesting Crops independent of Weather,** by J. 0. Crawford. 
6. “ On Ensilage/* by J. C. Orawford, P.G.S. 

6. Archdeacon Stock submitted to the Society a circular sent to him by Mr. Tebbntt, 
of Windsor Observatoiy, New South Wales, inviting ass ist a n ce from New Zealand observers 
in systematic “ oomet-seeking.” 

Dr. Hector explained that Mr. Tebbutt was a most sealous worker in this branch of 
astronomy, and had been foremost in discovering the southern comets. He had been 
requested by the Astronomical Society at Boston, who had established a corps of 
eomet-seekers, to endeavour to get information from southern latitudes, and hence this 
appeal to New Zealand. He (Dr. Heotor) knew that there were many amateur observers 
in po s se ssi on of good instruments who might do valuable servioe in this direction. It was 
a pity that we had not in New Zealand* a properly-equipped astronomical observatory 
plaoed in a suitable position; and he believed, if the societies combined in an appeal to 
Government, something might be done in this matter. He would suggest that a copy of 
this circular be sent to the other societies inviting oo-operation in this special matter of 
oomet-seeking, and in an endeavour to bring about the establishment of a permanent 
observatoiy. 

The President concurred, and said he thought such an appeal would be s u ccessful. 

7. “ On Weather, Health, and Forests in Mauritius/’ by Dr. Meldrum. 

The President pointed out that this bore immediately on the question of forest con¬ 
servation in New Zealand. He gave a short "description of the damage done by the 
destruction of our forests, which brought about floods of a most disastrous kind. 

Dr. Hutchinson, who bad reoently arrived from the Sandwich Islands, statsd that 
there, in oonsequenoe of the wholesale destruction of the forests, floods had occurred 
doing great injuiy. The water rushed down the hare hills and through the valleys, and 
then followed a long drought and the ground became baked, as there was no vegetation 
left toholdthe moisture of the previous rain. He was glad to say that the settlers had 
at last seen the neoesshy of forest conservation and great improvement was t ak in g plaoe. 

8. Mr. Chapman described a brilliant triple meteor seen by him on Wednesday last. 
It was travelling from the south. 

9. Several recent additions to the Museum were laid on the table for inspection, 
among them befog a case of gold and silver medals awarded to New Zealand at tbs Wool 
Exhibition at the Crystal Palaoe, Sydenham. 
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Third Meeting. 29 th July , 1882. 

W. T. L. Travers, F.L.S., President, in the ohair. 

New Members. —Dr. Hutchinson, Dr. Keyworth. 

1. 44 On the Thames Gold Field and the Laws which govern the Distri¬ 
bution of the Gold/* by S. H. Cox, F.G.S. (Sec Geol. Surv. Reports, 1882.) 

2. 44 On the Waterspout which occurred in the Neighbourhood of Cook 
Straits on the 16th July, 1882," (with illustrations,) by J. W. A. Marohant. 

ABSTRACT. 

The waterspout was first seen from Lyall Bay, about 1*30 p.m., and oontinned in 
sight about a qnartor of an hour. A squall, accompanied by heavy rain, was passing 
from the westward through Cook Straits towards Cape Palliser. It was whilst engaged 
watching the progress of tho storm from the western shore of the bay that I observed the 
waterspout clear of the south head, beating about S.E , and distant, perhaps, two miles 
on the northern verge of the storm area. It presouted the appearance of a cylinder of a 
blue-grey colour, several hundred foci in height, and of uniform diameter. It conveyed 
the impression that it was suspended from a mass of lowering clouds, tho extremity near 
the surface of the sea being distinctly pointed, like a crayon, resting upon a zone of 
elevated water in an intense state of agitation, but the gyratory motion was not per¬ 
ceptible in the upper part. The column was slightly ourved, being bent over towards the 
west, and it travelled in the opposite direction towards Fitzroy Bay, and as the movement 
was quickest at the base the inclination from tho perpendicular increased; the elouds 
seemed to descend and osbuiuo the form usual in such oases, that of an inverted cone, 
whilst tho vapours over the sea wore drawn upward, when the waterspout appeared to fade 
away, the last appearance of the column being that of a light grey streak, contrasting 
remarkably with the gloomy background. No unusual sound accompanied the pheno¬ 
menon ; there were indications that it was not the only one formed, but tho mist was too 
dense to enablo this to be clearly ascertained. The storm did not break over Lyall Bay 
till 8 o’clock, when there was a great downpour of hail and rain, accompanied by light¬ 
ning and thunder. The points which impressed me most were the immense height, the 
symmetry, and the distinctness of the column, and the absence of agitation and convo¬ 
lution in the first stage, save at the surface of the sea. 

8. At the oiose of tho meeting the Chairman drew attention to a fine collection of 
pottexyware, manufactured by Messrs. Austin and Kirk, of Christchurch, being a portion 
of their exhibit at the recent exhibition, and which they had presented to tho Museum. 
They comprised vases and flowers, fern-stands, comer pieces for buildings, and a variety 
of useful articles for domestic use. A collection of glassware from an Auckland firm was 
also exhibited; the whole of which were greatly admired by those present, and the 
President said that it was most gratifying to find important industries like these carried 
on so successfully in so young a colony. He understood that these articles could be 
obtained at prices quite as low as those imported. 


Fototh Meeting. 28tA August , 1882. 

W. T. L. Travers, F.L.S., President, in the ohair. 

New Members.— W. 0. Chatfleld, G. S. Evans, J. Walker, T. B. Arnold, 

B.A. 

1, 11 On Hawaii-nei and the Hawaiians," by Dr. Hutchinson. (Trans- 
actions, p. 487.) 
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Fifth Meeting. 2nd September, 1882. 

W. T. L. Travers, F.L.8., President, in the chair. 

1. “ On the Decline of the Hawaiian Pace and the peculiar Forms of 
Disease prevalont among them,” by Dr. Hutchinson. 

Sixth Meeting. 80//# September, 1882. 

W. T. L. Travers, F.L.S., President, in tho chair. 

A>m> Member .—Q. V. Shannon. 

Seventh Meeting. 21 st October , 1882. 

W. T. L. Travebs, F.L.S., President, in the chair. 

Xew Member. —T. Turnbull. 

1. The society nominated for olootiou an honorary mombor of tho New 
Zealand Institute. 

2. “ Remarks upon the Distribution within the Now Zealand Zoological 
Sub-region of the Birds of the Orders Accipitres, Paessres, Scanaores, Columhtr, 
(Jallincc, Struthiones , and Gratia," by W. T. L. Travers. ( Transactions , p. 
178.) 

This paper discussed the distribution of cortain birds in relation to the question of 
the former connection of New Zealand with othor islands of the Pacific. 

Dr. Hector considered this a most important contribution to the statistical branch of 
natural history and that it would form a valuable supplement to Dr. Buller’s recently 
published manual. He thought that the distribution of birds was very muoh controlled 
by the abundance of their favourite food at periods when they wore not engrossed in tho 
business of nesting. 

8. “ Remarks on some Bones lately discovered by Mr. H. T. Wharton 
in Caves at Highfteld, Canterbury,” by Dr. Hector. 

This was a description of a valuable collection of the bonos of Aptomis and Dinomit 
found by Mr. Wharton and presented by that gentleman to the Museum. The point of 
interest was the association of theso bones with those of the rat, kiwi, kaka and weka, 
suggesting that no groat period had elapsed sinoe the deposit took place. 

The President stated that he had some years ago found bones in the Gollingwood 
district under similar circumstances and had sent them to England, but unfortunately 
they had been lost. 

4. 11 On a now Mineral bolonging to the Serpentine Group,” by 8. H. 
Cox, F.C.S., F.G.S. ( Transactions , p 409.) 

6. 11 On the Non-motaliic Minerals of New Zealand,” by B. H. Oox. 
(Transactions , p. 801.) 

This is a continuation of the paper read and published last year on the metallic 
minerals by the same author, 

6. Dr. Hector exhibited some views of the comet and a diagram of its orbit, and by the 
aid of a model gave a most lucid and interesting explanation of the phases through which 
it has passed since the 7th September, when it was first observed. He mentioned, as a 
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remarkable feature in regard to this comet, that it had approached more closely to the 
sun than any oomot on record, except perhaps that of 1848, and that astronomers were of 
opinion that it was following vory closely the orbit of that oomet, if not identical with it. 

7. Among the objects exhibited to the meeting were two Bait-water fishes, Vajm 
forsteri (green mullet), and Jletropinna oumeroidc* (New Zealand smelt), taken with tho fly 
in the Ilutt ltiver, about three ruilt»H from tho mouth, by Mr. Howard. 

Eighth Meeting. 9 th December , 1882. 

W. T. L. Travers, F.L.S., Prosidont, in the chair. 

New Member, —J. R, Blair. 

1. 41 Additions to tho Flora of New Zealand,*’ by J. Buchanan, F.L.8. 

( Tramactiom , p. 889.) 

The throe plants described were collected by Mr. H. H. Travers in tho Collingwood 
distiict. 

2. “On Ancient Scionco,” by the Bov. T. Lo Monant dcs Ohesnais. 

ABSTRACT. 

Tho object of this paper was to show the origin and progress of scienco from the 
earliest times. Science was largely cultivated, and civilization much advanced before tho 
flood. Antediluvian men were acquainted with agriculture, astronomy, mineralogy, and 
poetry. Chaldea was the cradle of scientific investigation. Astronomy, mechanics, archi¬ 
tecture, and navigation flourished there. Tho discoveries lately made and so woU 
described by Botta and Layard show how, fiom tho most remote period, Assyrians culti¬ 
vated scienco. The Jews cultivated natural science, poetry, music, agriculture; but their 
knowledge of exact science was limited. Greece was always a scientific nation. The 
ancient Gieok philosophers treated admirably many questions on the nature of man and 
animals, and explained accurately several important phenomena. Sculpture, painting, 
muBio, architect are, astronomy, eto., were at all times highly osteemed by the Greeks. 
Among tho men who most contributed to scientific progress at Greece, we muBt not 
forget Aristotle and the great men of the school of Alexandria. Tho Homans adopted 
tho ways and manners of tho nations they had conquered. They encouraged foreign arts 
and scientific men, hut produced none. Even tho works of Pliny cannot be styled truly 
scientific; they are a compilation without order or taste, an imperfect encyclopedia. 

The President complimented the author on the manner in which he had dealt with 
the subject, which he felt sure was highly interesting to those present. 

After the paper was read M. des Cliosnais exhibited a beautiful series of photographs 
illustrative of the subjects on which ho had treated. 

8. 41 Description of a new Species of Molls, ” by T. W. Kirk. (Transac¬ 
tions, p. 217.) 

4. 44 Description of a new Dipterous Insect,” by G. Vernon Hudson; 
communicated by T. W. Kirk. (Transactions, p. 218,) 

Ninth Meeting* 8 rd February, 1888, 

W. T. L. Travers, F.L.8., President, in the chair. 

New Member, —W. A, Gardner, 
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1. Thi President stated that Mr. Martin Chapman, who had boon chosen by tha 
Society to rote in the election of Governors of the New Zealand Institute for this year, 
had been duly elected, with the Hon. Mr. RoUeston and Mr. J. M’Kerrow. 

2. * 44 Remarks upon Mr. Travers 1 Paper cm Sandfixing, M by J. 0. Craw¬ 
ford, F.G.S. 

ABSTRACT. 

Mr. Crawford took exception to Mr. Travers' proposal for planting the Pinas maritima 
for this purpose, chiefly on account of the risk of Are, the oost of labour, and the fact that it 
would not stand the sea breezes. He recommended, as more suitable, Cuprsssus macro - 
carpa and other hardy pines, and the olive also might thrive. 

Hr. Hector thought the Australian wattle would be a suitable tree for such a purpose, 
and the Government, he stated, had purchased large quantities of the seed for distribution. 
It was found to be profitable in Victoria, on account of its bark, for tanning purposes, and 
no doubt it would be so here. 

Hr. Hutchinson stated that the Algarolna tree had proved useful for the purpose 
stated in Honolulu. 

8. 44 Is New Zealand a healthy Country 9 ” by Alfred K. Newman, M.B., 
M.R.C.P.; with Statistics, by F. W. Frankland. (Transactions, p. 408.) 

Mr. Holland regretted tho evils arising from the introduction of manufactures and 
hoped that some of them might be provided against. 

Hr. Hutchinson drew attention to the waste of human life in the oolony due to pro* 
ventible diseases, arising from the culpable neglect of all sanitary precautions. The waste 
of life from such preventible ills as soarlet and typhoid fevers was scandalous. He thought 
diseases among Vomen arising from overwork in domestic life was very large. 

Hr. dole maintained that malaria did exist in the oolony and that a true ague was 
not uncommon. 

Hr. Hector strongly urged that, in place of dull wearisome figures, authors should 
exhibit statistical results by means of diagrams. Graphic representations more deeply 
impressed and were more explanatory. He said that in the gold mining towns of New 
Zealand, where the population had once been dense and careless of sanitary precautions, 
the toil had beoome so polluted that now, years afterwards, the remnants of the popula¬ 
tion ate attacked by epidemics, which am severe and frequent, owing to the accumulation 
of old filth. 

4. Co m m un ications by Messrs, field and Drew were mad, giving a description of a fish 
caught by the native* at Wanganui and thought at first to be the Californian salmon, but 
which proved to be the brown trout. A photograph of the fish was exhibited. 

5. A fine specimen of oork, grown by Mr. Mason of the Hutt, was shown. It was taken 
from a tree fifteen yearn old. A drawing of the tree was shown, and Hr. Hector gave some 
interesting information re ga rdi ng oork trees in other countries and of the progress of the 
berk growth; and stated that, from the specimen before them, it was dear that oork of 
excellent quality.oould be produced In this country and that the growth would probably be 
mom rapid than elsewhere. 

A Hr. Hector laid on the table oopies of the Alpine Journal, which contained papers 
by the Bcv. Mr. Green, with an aeoount of his ascent of Mt. Cook; and at the same time 
draw attention to some remarks which had appeared in the Press and might lead to the 
idea that he had doubted die accuracy of Mr. Green's calculations regarding tha altitude 
r ea ched . He had no wish whatever to dispute Mr. Omen's statements. 
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Annual Meeting. 28th February , 1868. 

Dr. Newman in the Ohair. 

New Members,-- Joseph Mackay, M.A., L. 8. Reid. 

Abstract or Report for 1882. 

There have boon nine genoral meetings of the Society hold during the year, at which 
twenty-seven papers have been read on the following subjectsGeology, 6; Zoology, 5; 
Botany, 6; Miscellaneous, 18. Twenty-two additional members have been elected during 
the year, and six names taken off the roll, leaving a total of 310 now on the books. 
Thirty-seven volumes have been added to the library besides the usual pamphlets awl 
periodicals. Mr. Martin Chapman, the member nominated by the soeiety to vote in the 
election of governors of the New Zealand Institute, was duly elected. The statement of 
accounts shows the balance at present to the credit of the society to be £105 14s. 7d. 
while among the items of expenditure ore £58 2s. Id. for books, and £26 17s. Od. paid to 
the New Zealand Institute in accordance with the Act. 

The report and balance sheet were adopted. 

Election of Officebs fob 1888 :— President —The Hon. G. R. Johnson, 
M.L.C.; Vice-Presidents —Dr. Buller, C.M.G., F.R.S., A. K. Newman, M.B., 
M.R.C.P.; Council —R. Govett, M. Chapman, James Hector, M.D., O.M.G., 
F.R.B., B. H. Cox, F.G.B., F.C.S., T. King, W. T. L. Travers, F.L.S., F. B. 
Hutchinson, M.R.C.B.; Secretary and Treasurer —R. B. Gore; Auditor —H. 
F. Logan. 

The Hon. Mr. Johnson, the new President, then took the ohair, and the 
following papers were read. 

1. “On the Liohenographia of New Zealand,” by Charles Knight, 
F.R.O.S. ( Transactions , p. 846.) 

2. “Description of a new Speeies of Senecio ,” by T. Kirk, F.L.S. 
(Transactions, p. 869.) 



AUCKLAND INSTITUTE. 

Fibs? Meeting. 29 th May, 1882. 

E. A. Mackechnie, Presidant, in the chair. 

New Member a.—R. Andorson, J. Banks, R. Browning, C. E. Bourno, 
F. E. Compton, J. M, Dargavillo, N. Giblin, E. W. Ilanmer, A. G. Horton, 
A. E. Isaacs, Dr. Kenderdino, Dr. Kidd, A. H. Nathan, J. M. Sliera, C. B. 
Stone, W. Thorne, H. J. Wiekens. 

1. The President delivered the anniversary address. 

2. 44 On some recent Additions to the Flora of New Zealand,’* by T. F. 

Oheeseman, F.L.8.” ( Transactions , p. 298.) 

8. 44 Additions to the Geodephaga of New Zealand,” by Captain T. 
Broun, M.E.S. 


Second Meeting. 2 6tA June, 1882. 

E. A. Mackochnie, President, in the chair. 

New Memlter*. —C. Cooper, A. Grey, T. Melville. 

1. u New Species of Peehiphidce” by Capt. T. Broun, M.E.S. 

2. 44 On the Protective Resemblances of the Araneidea in New Zealand,” 
by A. T. Urquliart. ( Transactions , p. 174.) 

8. 44 Notes on the Origin of Language,” by H. G. Seth Smith. 

4, Mr. H. G. Seth Smith exhibited a harmonograph for producing 
harmonic curves. 

ABSTRACT. 

The construction o! the instrument is such that a finely-pointed glass pen, plaoed at 
the junction of two cranks proceeding from the top of two pendulums vibrating at right- 
angles to one another, traces curves on a sheet of paper. Attention was drawn to the 
endless variety of curves produced by varying tbe length of one of the pendulums, and it 
was pointed out that the curves were then only symmetrical when the ratio of the times 
of vibration corresponded to a definite interval in musio, as a third, fifth, octave, etc. In 
other oases asymmetrical figures were produced. 


Third Meeting. 81st July , 1882. 

E. A. Mackechnie, President, in the chair. 

New Member*. —F. Lawry, J. Street. 

1, 44 New Genera and Species of Heteromera by Capt. T. Broun, M.E.S. 

2. On some redent Additions to the Flora of New Zealand, M by T. F. 
Gheesetaan, FJUB. {Tranmctione, p. 208.) 
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8. “Further Experiments with Sorghum,'* by Mr. Justice Gillies. 
( Transactions , p. 261.) 

4. “ On tho EffoctB of School-life on the Sight/* by B. Scliwarzbach, 
M.D. ( Transactions, p. 472.) 


Fourth Meeting. 28<7i August, 1882. 

E. A. Mackechnie, President, in the chair. 

New Members. —J. McLaren, P. E. Cheal, H. W. Northcroft, J. H. Jack- 
son, T. Wells, F. B. Wobb, Bov. Mr. Gullivor. 

1. “ Now Genera and Species of CurcuHonidte by Capt. T. Broun. 

2. “On tho Growth of the Cork Oak (Quercia suber) in tho Auckland 
District,’* by Mr. Justico Gillies. (Transactions, p. 267.) 

8. “ The University of Now Zealand: its History, Constitution, and 
Objects,” by the Bight Bev. W. G. Cowio, D.D. 

A long disousaion followed tho reading of this pap<*r, in which Mr. Justice Oillios, Mr. 
Haloorabc, Mr. Martin, Dr. Purohas, and others took part. 


Fifth Meeting. 2 5th 8epteml>er, 1882. 

E. A. Mackechnie, President, in tho chair. 

New Members .—H. Eastman, W. Fidler, T. Simpson, W. P. Snow. 

1. “ New Specios of Coleoptera ,” by Capt. T. Broun. 

2. “ On two new Planarians from Auckland Harbour,” by T. F. Cheese- 
man, F.L.S. ( Transactions, p. 218.) 

8. “ Shakspeare and Euphuism,” by J. Murray Moore, M J). 

ABSTRACT. 

This paper was chiefly occupied with a criticism of John Lilly and his works, and 
their Influence upon the literature of tho reign of Elizabeth. According to the author, 
this influence could bo traced through many of Shakspearo’s plays. 


Sixth Meeting. 28 rd October , 1882. 

E. A. Mackechnie, President, in the choir. 

New Members .—Dr. Edgelow, Bcv. Mr. Macrae. 

1. “ On the Occurrence of Platinum in Quartz Lodos at tho Thames,” 
by J. A. Pond. (Transactione % p. 419.) 

2. 14 Note on the Origin of the Boomerang,” by W. D. Campbell, F.G.S. 
(Transactions, p. 469.) 

8. “ Now Species of Coleoptera,* 9 by Capt. T. Broun, M.E.S. 

4. 44 The Visionary Faculty of Mind,” by E. A, Mackechnie. 
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Seventh Meeting. 20 th November , 1882. 

E. A. Maokeohnio, President, in the chair. 

The President gave particulars of a donation of 127 volumes of books relating to the 
early history of New Zealand, presented to the library of the Institute by Mr. J. T. 
Mackelvie, and also drew attention to four most valuable oil-'paintings presented to tho 
citizens of Auckland by the same gontloman, and lodged for the present in the care of the 
Institute. 

An unanimous vote of thanks was awarded to Mr. Mackelvie. 

1. “ The Naturalized Plants of tho Auckland Provincial District, 1 ’ by 
T. P. Oheesoman, F.L.S. (Transactions, p. 268.) 

2. “ Our Earliest Settlers, 0 by R. 0. Barstow. ( Transactions, p. 421.) 

8. “ Imaginary Quantities/* by H. Q. Seth Smith. 


Annual General Meeting. 19 th February , 1888. 

E. A. Mackeohnie, President, in tho ohair. 

The minutes of the last annual meeting wore rood and confirmed. 

ABSTRACT OF ANNUAL RETORT. 

Thirty-four now members have been added to the roll since the last annual meeting. 
The total number on the roll at the present time is 821, showing a nett increase of nine¬ 
teen during the year. 

The balanoe sheet shows the total revenue from all sources to have been £408 8s. Id., 
the members 1 subscriptions having yielded £817 2s. Od. The expenditure amounts to 
£897 8s. 6cL, leaving a credit balanoe of £6 19s. 7d. Among the items of expenditure are 
£44 Is. fid. for books, £26 8s. Od. for Museum fittings, and £82 for taxidermist. 

Seven meetings were held during the session, and twenty-three papers on various 
subjects were read. 

Many valuable contributions to the Museum were received, and the donations to the 
library were unusually extensive and valuable. 

Election of Officers fob 1888:— Precident —Rt. Rev. W. G. Cowie, 
D.D.; Vice-Precident i—E. A. Mackeohnie, T. Peacock, M.H.R.; Council — 
G. Aiokin, J. L. Campbell, M.D., W. D. Campbell, F.G.B., Mr. Justice 
Gillies, Hon. Colonel Haoltain, Neil Heath, J. Martin, F.G.S., J. A. Pond, 
Rev. A. G. Purchas, M.R.O.S.E., H. G. Seth Smith, S. Percy Smith, 
F.R.G.S.; Secretary and Treasurer —T. F. Cheeseman, F.L.S.; Auditor— 
T. Maoffarlane. 
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First Meeting. 9 th February , 1882. 

Professor P. W. Hutton, Vioe-Prosident, in the chair. 

This meeting was called by the Council for the purpose of submitting to the Institute 
a revised code of Laws, these were duly considered and an unanimous resolution passed 
repealing the existing Laws and adopting those submittod. 

Second Meeting. 2 ml March, 1882. 

R. W. Fereday, Vice-President, in tho chair. 

New Members .—N. Black, C. J. Mountfort. 

1. “ Additions to the Molluscan Fauna of New Zealand,* 1 by Professor 
F. W. Hutton. ( Transactions , p. 181.) 

2. “ On Earthquake Phenomena,” by J. D. Enys. 

ABSTRACT. 

The author desired to place on record the following facts which occurred after tho 
earthquake pf 6th December. The manager of tho Grossmore station, about two hours 
after the shook, or about a quartor to ten, rode past Lako Sarah, situated at tho toot of 
the hill called the Sugar Loaf, about a mile from the Cass Hotel. He was astonished to 
see, about two to three chains from tho shore, two mounds of water being thrown np to 
about four feet above the surface of the lako; and two hours after on his return past the 
same plaoo these fountains were still playing. I have known tho manager, Mr. H. Carson, 
for about eighteen years and can fully trust his evidenoe and think tho fact worth 
recording. I can suggest no explanation of tho occurrence, unless it be the escape of gas. 
I am sorry I have no further account of tho length of time which tho fountains played. 

The earthquake was felt strongly in the Upper Waimakariri Valloy and causod con¬ 
siderable damage to stone chimneys both at Graigie Burn and Castle Hill. The hotel at 
Castle Hill was much damaged; the south-east oorner had to be rebuilt, the northern wall 
was uninjured but the southern one was much shaken. The bottles in tho Mur, the shelves 
of which ran east and west and f&oe north, were all thrown inwards or to the south. 

Third Meeting. April , 1882. 

Professor J. yon Haast, President, in the chair. 

New Member,— E. Meyrick. 

1. 41 Notes on a Skeleton of Megaptera lalandti” by Professor J. von 
Haast. ( Transactions , p. 214.) 

2. Note on the Silt Deposit at Lyttelton,” by Professor F. W. Hutton. 
(Transactions, p. 411.) 

8. 14 Additions to the Isopodan Fauna of New Zealand," by C. Chilton, 
M.A. ( Transactions , p. 145.) 
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Focbth Meeting, 4 tk Mmy, 1882* 

Professor F. W, Hutton, Vioe-President, in tho chair. 

1. The following motion was passed at this meeting:—“ That this Society desires to 
place on record its high appreciation of the great services that have been rendered to 
science by the late Dr. Charles Darwin and its deep sense of the loss that soienoe has sus¬ 
tained through his death.** 

2. “Descriptions of Now Zealand Micro- Lepidoptera," by E. Meyriok, 
B.A. ( Transactions, p. 8.) 

8. “ Notes on some of the Diatomaoeous Deposits of Now Zealand, 1 * by 
J. Inglis. (Transactions, p. 840.) 


Fifth Meeting. 1st June, 1882. 

W. M. Maskoll, Honorary Treasurer, in the chair. 

“On the Now Zealand Siphanariida ” by Prof. F. W. Hutton. (Tran¬ 
sactions, p. 141.) 


Sixth Meeting. 6th July , 1882. 

Prof. F. W. Hutton, Vice-President, m the chair. 

New Memter —Stanley Edwards. 

“ On some Points of Difference between the English Crayfish (Antaeus 
jiuviatUis) and a New Zealand one (Paranephrops setosus ),” by 0. Chilton, 
M.A. (Transactions, p. 150.) 


Seventh Meeting. 8 rd August , 1882. 

E. W. Fereday, Vice-President, in the chair. 

1. “ Notes on some Branchiate Gastropoda , 11 by Prof. F. W. Hutton. 
(Transactions , p. 118.) 

2. Prof. F. W. Hutton exhibited specimens from the Weka Pass Hock Paintings, by 
means of the microscope, for the purpose of showing the presence of stalagmite. 

Eighth Meeting. 7th September, 1882. 

Professor J. von Haast, President, in the ohair. 

New Members . —P. Westenra, A. Durand, A. Appleby. 

1. “ Further Additions to our Knowledge of the New Zealand Crus¬ 
tacea, 11 by G. Chilton, M.A. ('Transactions, p. 69.) 

2. “ Notes on tho Structure of Struthiolaria papulosa , by Professor F. 
W. glutton. (Transactions, p. 117.) 

8. “Descriptions of some new Tertiary Shells from Wanganui," by 
Professor F. W. Hutton. (Transactions, p. 410.) 

4. “ Descriptions of New Zealand Micro-Lepidoptera, 11 by E. Meyriok, 
B.A. (Transactions, p. 88.) 
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Ninth Mbhtxno. 6th October, 1882. 

Professor J. von Haast, President, in the chair. 

New Member. —Dr. W. H. Gazo. 

1. “ Notes on and a new Species of Subterranean Crustacea , M by 0. 
Chilton, M.A. ( Transactions , p. 87*) 

2. “ On the New Zealand Dembllea, Additions to Catalogue and Notes 
on various Species,** by W. M. Maskoll. (Transactions, p. 287.) 

8. •* Further Notes on the Bock Shelter of Weka Pass,*’ by Professor J. 
von Haast. 


Tenth Meeting, ldth October , 1882. 

Professor 3. von Haast, President, in tho chair. 

Net r Member .— W. Watt. 

1. According to notice, tho discussion on Professor J. von Haast’s papei on the Iiock 
Shelter at WoLa Pass was resumed, and was taken part in by PiofessoiH J. von Haast, 
Hutton, Haslam, and Cook, and Messrs. Fereday, Inglis, and Maskell. 

2. 14 Descriptions of now Land Shellb,” by Profossor F. W. Hutton. 
( Transaction * , p. 184.) 


Annual Meeting. 2nd November , 1882. 

Professor J. von Haast, President, in the chair. 

AU8TBACT OK ANNUAL RJtTOBT. 

One special and nine ordinary meetings have been held, at which 18 papers have 
been read contributed by seven authors, viz.,-—18 on Zoology, 2 on Geology, 2 on Botany, 
and 1 of a miscellaneous character. 

Nine new members have been added to the list during the jenr, and 13 have with¬ 
drawn, making tho number at present on tho books 164. 

The Council is pleased to state that valuable additions have been made to the library 
during the year. The donations comprise 18 volumes and about 220 pamphlets. 

The additions made to the library by purchase number 128 volumes, including a 
valuable and complete series of the Annals and Magazine of Natural HiBtory, and also 
Emelin's Handbook of Chemistry. 

The Council deemed it advisable in the early part of the session, to appoint a com¬ 
mittee to revise the Buies of the Institute, and the changes were adopted at a special 
meeting of the Institute held 9th February, 1882. 

The Council has corresponded with the other affiliated societies of the New Zealand 
Institute, asking if they would co-operate in suggesting to the Board of Governors the 
desirability of publishing the Transactions either quarterly or half-yearly. The majority 
of replies were favourable, but as the societies were not unanimous, the Council did not 
consider it advisable to proceed with the matter. 

The report of the Microscopical Section stated that meetings bad been held twice a 
month during the session, and that several of the members were actively engaged in 
original work. 



686 


Proceedinge. 


The Hon. W. Bolleaton has been chosen fay the Council to tote at the eleotion of the 
Board of Governors of the Ne* Zealand Institute. 

The Council had nominated for eleotion an honorary member of the New Zealand 
Institute. 

The balance-shoot shows total receipts for the year £197 19s. 2d.; expenditure £168 
6s. lid.; and balance £29 18s. 8d. Among the items of expenditure are £2 5s. to the 
Arundel Society, and £12110s. lid. for books. 

Election or Oftxosbs fob 1688 :— President —Professor F. W. Hutton ; 
Vice-Presidents —B. W. Fereday, E. Dobson; Treasurer, W. M. Maskeli; 
Secretary —Geo. Gray; Council —Professor J. von Haast, Dr. Symes, 0. 
Chilton, T. Crook, J. Inglis, T. S. Lambert. 

The retiring President, Professor J. von Haast, delivered an address on the Early 
History of the Canterbury Philosophical Institute. 



OTAGO INSTITUTE, 


First Meeting. 28 th March , 1882, 

G. M. Thomson, Vice-President, in the chair. 

New Members. —James Hendry, B.A., Robert Jones, Wm. A. Dixon. 

The meeting resolved itself into a conversazione, at which the following objects were 
exhibited:— 

Single and Compound Microscopes—Messrs. Thomson, Gillies, and Chapman. 
Collection of New Zealand Lepidoptera—Mi. P. Fulton. 

„ „ „ „ Coleoptera —Mr. B. Fulton. 

„ „ Australian Graptolites—Mr. F. Chapman. 

„ „ New Zealand Fossil Plants—Mr. Montgomery, jtm. 

Preparations and Casts illustrating Human Anatomy, including Brains prepared by 
Giacomini’a glycerine process—Prof. Scott. 

Collection of Invertebrata in aloohol (from Zool. Station, Naplos), Casts of Fossils, and 
other specimens recently added to the Museum—Prof. Parker. 


Second Meeting. 9 th May , 1882. 

W. Arthur, O.E., President, in the chair. 

New Member. —Captain B. A. E. Scott, R.N. 

1. “ On Macquarie Island,” by Prof. Scott. ( Transactions , p. 484.) 

2. “ On the New Zealand Copepoda by G. M. Thomson. ( Transac¬ 
tions, p. 98.) 

8. “ On the Connection between the Air-bladder and the Organ of Hear¬ 
ing in the Bed Cod,” by Prof. Parker. ( Transactions , p. 284.) 


Third Meeting. 1 5th August , 1882. 

W. Arthur, President, in the chair. 

New Members —Edward Milland, David Cosgrove. 

1. “ Notes on the New Zealand Sprat," by W. Arthur. (: Transactions , 
p. 208.) 

2. “ On the Diseased Trout of Lake Wakatipu,” by W. Arthur. ( Tran - 
suctions, p. 198.) 

8. “ Notes on the Anatomy and Embryology of Scymnus lichia , M by Prof. 
Parker. (Transactions, p. 222.) 

4. The Secretary exhibited the skeleton of a oow and other specimens lately added to 
the Museum. 
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Fourth Meeting. 81sf October , 1882. 

W. Arthur, President, in the chair. 

1. Mr. J. MoKerrow, Wellington, was nominated to vote in the election 
of Governors of the New Zealand Institute. 

2. An Honorary Member of the New Zealand Institute was nominated 
for election in accordance with the Act. 

8. “ On the New Zealand Copepoda ,” by G. M. Thomson. (Tram* 
actions, p. 98.) 

4. “ Descriptions of some new Crustacea by G. M. Thomson. (Trans* 
actions, p. 98.) 

6. “On the Gravid Uterus of Mustdus antarcticus by Prof. Parker. 
(Transactions, p. 219.) 

6. The Secretary exhibited the disarticulated skeleton of a turtle having the cartila¬ 
ginous parts preserved by the glycerine jelly process, and an injected preparation of the 
heart and gills of the skate, in aloohol, both recent additions to the Museum. 


Annual Misting. 80tA January, 1888. 

W. Arthur, President, in tho chair. 

1. “ Notes on the Pioton Herring,” by W. Arthur* (Transactions, p. 208.) 

2. “ Description of a Variety of Celmieia sessilijiora by D. Petrie. (Trans¬ 
actions, p. 869.) 

8. “ Description of two new Species of Carer," by D. Petrie. (Transac¬ 
tions, p. 858.) 

4. The Secretary called the attention of the meeting to the circular of the “ Balfour 
Memorial " which he had recently received from Cambridge. 

ABSTRACT OF ANNUAL ftXPOBT. 

Paring the present session five general meetings have been held, including the present 
annual meeting. At these meetings twelve original papers have been read, of which nine 
were sodogioal and two botanical, while one dealt with the natural features, fauna and 
flora of Macquarie Island. 

At the beginning of this session the Council adopted a scheme for the delivery of reg¬ 
ular oourses of popular lectures. Two such courses have been given:—one, of three 
lectures on 44 Fermentation and Putrefaction/ 1 by the Secretary; and one, of four lectures 
on “ English Literature," consisting of two lectures by Professor Main waring Brown on 
“ Chaucer/' and two by Mr. Alex. Wilson, M. A, on “ Tennyson." In eaoh case the plan 
was adopted of distributing among the audience a printed syllabus of the lectures; and a 
■mall fee, which was charged to non-members, sufficed to cover expenses of printing and 
advertising. The success attending these lectures has been such as to warrant the Council 
recommending their continuance next session. 

Six new memben have joined the Institute during the session, but on the other hand 
the names of several defaulters have been struck off the roll. The total number of members 
is now 177. 
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The receipt* of the year, including a balance of £15 188. 8d. from last year, amount 
£195 2s. 8d. The total expenditure is £167 8b. 8d., so that there remains a balance 
hand of £27 6b. 

The President delivered the Annual Address. 

Election of Officehs foh 1888 :— President —A. Montgomery ; Vice- 
Presidents —W. Arthur, C.E., Rev. Dr. Roaehy; Hon . Secretary —Professor 
Parker ; lion . Treasurer — I). Petrie, M.A.; Auditor —D. Brent; Council — 
Dr. Hocken, Professor Scott, G. M. Thomson, F. Chapman, R. Gillies, G. 
Joachim, Professor Main waring Brown. 



WESTLAND INSTITUTE. 


Annual Meeting. 18fA December , 1882. 

J. Giles, President, in the chair. 

ABSTRACT OF ANNUAL REPORT. 

This is the Sixteenth Annuel Beport of the Institute. Its financial position is con¬ 
sidered satisfactory, there being a credit balance of £90 14s. 5d. 

The number of members on the roll is 90, showing an increase of 10 on the roll for 
1881. 

During the year there hate been twelve committee meetings called and one special 
meeting. 

A meeting of the Institute was held on the 9nd of March, when a paper was read by Dr. 
Bakewell 44 On some Difficulties of Darwinism,” there was also one read by the same gentle¬ 
man 44 On the Fallacies of Evolution,” being a continuation of his former paper. 

One hundred and ninety-one new books have been added to the library, which makes 
9,970 volumes in the library at present 

The visitors to the Public Beading Boom have been considerably more numerous than 
in the previous year, owing chiefly to the large influx of miners to the new rush at Bimu; 
and your committee intends applying to the Harbour Board and Borough and County 
Councils for subsidies to supplement the funds of the Institute. 

The committee has muoh pleasure in acknowledging donations to the Library and 
Museum and in thanking the donors. 

Election of Officers for 1888:— President —W. A. Spence; Vice « 
President —T. O. W. Croft ; Hon . Treasurer —J. P. Will ; Secretary — 
Richard Hilldrup. 



HAWKE'S BAY PHILOSOPHICAL INSTITUTE. 


Annual General Meeting. 8th February , 1882. 

The Right Rev. the Bishop of Waiapu, President, in the chair. 

Election of Officers for 1882 :— President —The Right Rev. the Bishop 
of Waiapu ; Vice-President —Dr. Bpenoer; Honorary Secretary and Treasurer 
—Mr. Oolenso; Council —Messrs. H. Baker, H. R. Holder, J. G. Kinross, 
F. J. do Lisle, F. W. 0. Sturm, 0. H. Weber; Auditor — T. K. Newton. 

ABSTRACT OF ANNUAL REPORT. 

During the past winter session six ordinary meetings were held, at whioh nine papcis 
prepared by mombers were read. 

The number of members is 107, being an increase of 22 on the number of the previous 
year. 

Throughout the year several zoological, botanical, paleontological, and geological 
specimens wore collected by a few of the members of the Institute for the Museum. 

The audited statement of accounts shows a balance of £271 15s. 7d. remaining to the 
credit of tho society. 


First Meeting. 8th May , 1882. 

Dr. Bpenoer, Vice-President, in the chair. 

1. The Chairman gave an address on the opening of the winter session. 

2. “ On the largo Number of Species of Ferns noticed in a small Area in 
the New Zealand Forests, in the ( Sevonty-Mile Bush/ between Norsewood 
and Danneverke, in the Provincial District of Hawke's Bay," by W. Oolenso, 
F.L.S. (! Transactions , p. 811.) 

This paper was illustrated with several botanical specimens. 

8. The Hon. Secretary gave a brief address to the memory of Dr. Darwin, lately 
deceased, as a great and useful man. Mr. Oolenso had made his acquaintance in 1885, 
while residing at the Bay of Islands, when Oapt. (afterwards Admiral) Fitrroy and Dr. 
Darwin were in that harbour together in H.M.S. 11 Beagle," on their voyage home to 
England from surveying in the Straits of Magellan. 

The address was supported by fitting remarks from some of the members present. 

4. Some fine specimens of rare and curious insects, of the orders Neuroptera and 
Orthcptera, in their various stages of transformation, were also exhibited by the Hon. 
S ecret ar y. 

Second Meeting. 12 tk June , 1882. 

Dr. Spencer, Vice-President, in the chair. 

1. “ A Description of four New Zealand Ferns believed to be new to 
Science," by W. Oolenso, F.L.S. ( Transactions , p. 804.) 
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Specimens ol the same in their various stages, together with those of some other 
plants, were also shown; and specimens of all the ferns were reserved for the Oolonial 
Museum, 

2. “ On the hackneyed Quotation of 4 Macaulay’s New Zealander/ ” by 
W. Golenso, F.L.S. 

8. A fine and extensive suite of nicely preserved specimens of British and European 
Sphagna (more than 100 in number), lately received from Mr. Wm. Ouraow, of Pensanoe, 
England, were also shown; and some highly curious teeth and fragments of bones (not 
fossil) of some small unknown Mammal, found by Mr. Balfour at Glenross, Hawke’s 
Bay, were exhibited. These teeth, with their finely cut surfaces of numerous sharp 
points, excited great interest; they seemed to have belonged to some insectivorous animal. 
The whole lot was sent to Wellington, to Dr. Hector, for oritioal examination. 


Third Meeting, lOfft July, 1862. 

The Sight Sev, the Bishop of Waiapu, President, in the chair. 

New Members .—Dr. Caro, Eev. A. D. Mulvihill, Wm. Boglo, L. Lossong, 
F. Beader. 

1. 41 On Nomenclature,” part i., by W. Colenso, F.L.S. 

1. Mr. Hamilton exhibited a collection of Sponges of various kinds and sixes, all 
from Hawke’s Bay, with explanatory romarks on the nature, varieties, and growth of 
sponges. 


Fourth Meeting. 14 th August, 1882. 

The Bight Bev. the Bishop of Waiapu, President, in the chair. 

New Members .—Wm. Balfour, J. J. Brennan. 

1. 44 Historical Traditions of the Taupo and East Coast Tribes, by 8. 
Locke. (! Transactions , p. 488.) 

2. Mr. Golenso called tho attention of the members to Mr. Montagu Lubbock’s able 
paper “ On tho Development of the Colour Sense” (in the “Fortnightly Review” for 
April, 1882), as fully bearing out what he (Mr. Golenso) bad last year brought before them 
in his paper “ On the Colour Sense of the Ancient Maoris,” and published in this year’s 
vol. (xiv.) of the “ Transactions N.Z. Institute.” He also read several extracts from Mr. 
Lubbock’s paper in confirmation. 


Fifth Meeting. lltA September, 1682. 

The Bight Bev. the Bishop of Waiapu, President, in the chair. 

1. 44 On some newly-discovered New Zealand Arachnids by W. Golenso, 
F.L.S* (Transactions, p. 165.) 

This paper was Illustrated by specimens. 

2. 44 On Nomenclature,” part ii., by W. Colenso, FX.8. 

8. Fossil specimens of marine shells were exhibited, found by Mr. John Stewart in the 
neighbourhood of Takapau, county of Waipawa. 
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Sixth Meeting. 9$A October , 1882* 

Dr, Spencer, Vice-President, in the chair. 

New Memlwrt* —Messrs. E. B. Bendall, II. J. Gilberd, W. Scott. 

1. “ Maori Legends and Traditions respecting the Inhabitants of the 
East Coast and Ilawko’s Bay,” (in continuation), by 8. Looko. (Trans¬ 
action*, p. 445.) 

2. “ Notes on Freshwater Alya from the District of Hawke’s Bay,” by 
W. I. Spencer, M.B.C.S. ( Transactions , p. 802.) 

8. “ Descriptionb of a few new Indigonous Plants,” by \V. Colenso, 
F.L.S. ( Transaction* , p, 820.) 

Spcoimens of the several plants were exhibited. 


Council Meeting. 1st November , 1882. 

Tho Bight Bov. the Bishop oi Waiapu, President, in the chair. 

1. Dr. Bpenoei, the Vioe President, was elected to vote in the olcction of the Board 
of Governors for the onsuing year, in accoidanoe with clause 7 of the N.Z Institute Act 
3. Nomination was made for election of an honoiary member of tho N.Z. Institute, 
to fill up one of tho late vacancies in the list caused by the deaths of Borne honorary 
members. 


Annual Meeting. Gt/i Febmary , 1888. 

ABSTRACT OK ANNUAL REPORT 

During the past session six ordinary meetings have been held. Ten papers were read 
at those meetings, viz.:—One on Zoology, four on Botany, and five on misoeUaneous 
subjects. 

Besides those written papers there were also some suitable addresses and lectures 
given—by the Vice-President at tlm opening of the winter session, by the Hon. Sooretary 
to the memory of Dr. Darwin, and “ On the Development of the Colour Sense,” and by 
Hr. Hamilton, with reference to a collection of Sponges exhibited by him. 

During the year seven meetings of the Counoil were held—for the election of new 
members; the selecting and ordering of books from England for the Library; the obtain¬ 
ing a lease for a term of years of a spacious room in the Athenoaum from the trustees of 
the same; and for the general advancement and benefit of the Society. 

Theie is a total of 108 members now on the roll, two members having died during the 
year, and eleven new members having been elected. 

The valuable scientific works, ordered from England in the early part of the year, 
amounting to nearly seventy volumes, have been reoeived. 

In addition to the standard works in the Library, the Counoil have agreed to order 
both from England and from Australia several scientific serials—as “ Nature, 1 * 44 The 
Popular Science Observer, 11 44 Knowledge,” and 44 The Natural History of Victoria 
(Zoology). 11 

The statement of accounts shows a credit balanoe of £315; the total expenditure for 
the year having been £180 4s. Od., of which no less a sum than £81 11s. lOd. was ex¬ 
pended on books and £75 in hire of premises. 
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Election of Offiokbs fob 1868:— Preeident —The Bight Rev. the Bishop 
of Waiapu ; Vice- Pretident —W. I. Spenoer (Mayor); Hon. Secretary end 
Treaturer —W. Colenso; Council —T. W. Balfour, J. N. Bowerman, H. R. 
Holder, T. K. Newton, F. W. 0. Storm, 0. H. Weber; Auditor —T. E. 
Newton. 





SOUTHLAND INSTITUTE. 


First Meeting. 9th May, 1882. 

J. T. Thomson, F.R.G.S., President, in tlio chair. 

New Member* .—H. Feldwick, M.H.R., T. B. Bennett, 11. Wild, Rev. J. 
Hobbs, 0. Gilbertson. 

X. The President delivered an address on the work done by the New Zealand Institute. 

2. 44 On the Formation of the Quartz Pebbles of the Southland Plains/’ 
by W. S. Hamilton. ( Transactions , p. 414.) 

Second Meeting. 18 th June , 1882. 

J. T. Thomson, F.R.G.S., President, in the chair. 

New Member*. —D. W. McArthur, J. Hain. 

1. 44 On the Importaneo of Forestry,” by D. McArthur. (Transactions, 
p. 401.) 

2. 44 A Chapter on Folk Lore,” by J. G. S. Smith. 

Third Meeting. 11/7* July , 1882. 

T. Donniston in the chair. 

1. 44 On Self-registering Windmills,” by J. T. Thomson. (Plate XL.) 

ABSTRACT. 

The author gives an account of the various contrivances that havo boon adopted for 
obtaining a self-regulating Windmill, and desorihos in minuto detail the oxpci i mental step* 
by which he was led to the invention of the particular form of windmill wluoh ho recom¬ 
mends ; the leading features of which can bo most easily understood from the accompanying 
illustration. 


Fourth Meetino. 8th August, 1882. 

H. Carswell in the chair. 

1. 44 The Use of the Training Walls in deepening Invoroargill Harbour,” 
by J. T. Thomson. 


Fifth Meeting. 12*A September, 1882. 

J. T. Thomson, F.R.G.S., President, in the ohair. 

New Members .—John Gammell, Chas. McLean. 

1. 44 The Surface Features of the Earth and Local Variations in the 
Force of Gravity,” by T. B. Wakelin. (Transactions, p. 408.) 

85 
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Sixth Meeting. 10 th October, 1862. 

J. T. Thomson, F.R.G.S., President, in the chair. 

1. “On the Constitution of Comets,” by the Rev. P. W. Fairclough. 
[Transactions, p. 477.) 

Annual Meeting. 80tA January , 1888. 

AB0TBAOT OT ANNUAL BXPOBT. 

During the year six general meetings were held, at which eight papers were read. 

Nine new members joined the Institute during the year, the total now being sixty- 
two. Application was made to the Government for the granting of a site for the erection 
of a building suitable for the Institute, and providing room for a Museum, eto., but a 
definite reply was deferred pending tho settlement of tho question as to requirements for 
the railway station and extensions. 

A number of valuable works have been added to the library, and a ease containing a 
largo number of xnineralogical and geological specimens purchased in England has also 
been received. The books of the Institute are now available for reference by arrangemont 
with the Council of the Law Society. 

Tho receipts for the year, not including a balanoe from last year of £52 9s. lid., 
amount to £50 8s., and the expenditure to £58 9a. 8d, including £87 7s. 9d. spent on 
books and periodicals, and £10 on specimens, leaving a balanoe in hand of £44 8s. 8d., 
out of whioh will have to come the annual outlay on books, eto. 

Two vacaneies which occurred during the year in the Counoil, by the resignation of 
Mr. doyen and Dr. Galbraith, were filled by the election of tho Bov, P. W. Fairclough and 
Mr. Carswell, and the duties of the Secretary were undertaken by the Treasurer. 

It is with regret that we have to record the loss to the Society of two active members, 
Mr. doyen and the late Mr. Cuthbertson, both among its originators. 

In addition to the papers read at the ordinary meetings, Mr. J. T. Thomson read a 
paper on “ Capital and Labour” under the auspices of the Institute. 

Election of Offioebs foe 1888: — President —J. T. Thomson, O.E., 
F.R.G.S. Vice-President —Rov. P. W. Fairclough; Secretary and Trea¬ 
surer —J, 0. Thomson; Council —Dr. Galbraith, Messrs. Carswell, Den* 
niston, Hamilton, Robertson, Scandrett. 
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NOTES ON THE WEATHER DURING 1882. 


January. —A wet month, with strong 8.W. and N.W. winds; temperature generally 
lower than the average. Earthquakes at Wellington on 9th at 2.20 a.m., and on 17th at 
10.45 pan., slight. 

February. —Fine weather except in the south, where the rain was rather in excess; 
occasional strong winds from N.W. and S.W., and at times thunder. Earthquakes : At 
Wellington, on 1st at 2.20 p.m., slight, and at 8.8 p.m., sharp; on 20th, very slight, about 
midnight; on 21st at 6.80 a.m., slight. At Lincoln, on 1st, slight, at 8.6 p.m. 

March. —Wot close weather prevailed; wind moderate, and chiefly NJS. Earthquake 
at Lincoln on 22nd at 9.10 a.m., slight. 

Aran..—Generally showery month, but with moderate and variable winds. Earth¬ 
quakes felt at Wellington on 6th at 4.10 p.m., sharp, and at 4.19 p.m., slight; on 16th at 
7.80 p.m. and 11 p.m., slight; at Linooln on 6th at 8.46 p.m. Brilliant aurora observed 
on 16th, 17th, 18th, and 20th. 

Mat.—O n the whole a wet month and squally, with variable winds. Earthquakes at 
Wellington on 14th at 6.10 p.m., and 15th at 12,20 and 4.16 a.m., all slight. 

June.—R ain rather in excess of uburI average, and some unpleasant squally weather 
experienced, especially in earlier part. Earthquakes felt at Wellington on 6th at 8 p.m., 
and 11th at 7 a m., slight. 

July. —A very wet unpleasant month, with strong 8.W. and W. winds, very low 
pressure. Earthquakes occurred at Wellington on 24th at midnight, slight, and on 26th, 
early morning, slight. 

August.—F ine generally in north and south, but at Central Station much rain and 
stormy weather prevailed. 

September. —Stormy and wet weather with heavy showers, though total rain not 
exoessive in the north ; frequent thunder and hail and N.W. and 8.W. winds; generally 
line at southern stations. Great comet first observed on 7th. 

October.— Generally showery weather, but no heavy falls of rain; winds westerly. 
Earthquake at Wellington on 20th at 12.19 ajn,, slight. Brilliant meteors observed on 
29th and 80th. 

November.— On the whole fine, with moderate rainfall and variable winds. Earth¬ 
quakes frit at Wellington on 18th at 11.4 p.m., slight, and on 26th at 10.60 p.m., smart. 
Auroras between 17th and 20th, and meteor on 29th. 

December.— Fine, with little rain and moderate winds prevailing from N.W. in the 
north, but wet dull weather with light winds in the south. 
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Earthquakes reported in New Zealand during 1882. 
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The figure* denote the days of the month on which one or more shocks wojo ft It. Those 


with an asterisk affixed were dosoribed as smart , those with a dagger as severs shocks. 
The remainder were only slight tremors, and no doubt escaped record at most stations, 
there being no instrumental means employed for their detection. These tables are 
therefore not reliable so far as indicating the geographical distribution of the shocks. 
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NEW ZEALAND INSTITUTE. 

HONORARY MEMBEBS. 

1870. 

Drury, Rr.-Admiral Byron, B.N. Mueller, Baron Ferdinand von, 
Finsch, Otto, Ph.D., of Bremen C.M.G., M.D., F.R.S. 

Flower, W. H., F.B.S., F.B.O.S. Owen,Biehard,C.B.,D.C.L.,F.B.S. 
Hoohfltetter, Dr. Ferdinand von Richards, Vice-Admiral Sir O. H., 

Hooker, Sir J. D., K.C.S,L, C.B., C.B., F.R.S. 

M.D., F.B.S. 

1872. 

Grey, Sir George, 3LC.B., D.C.L. | Huxley, Thomas H., LL.D., F.B.S. 
Stokes, Vice-Admiral J. L. 

1878. 

Bowen, Sir Geo. Ferguson, G.C.M.G. Gunther, A., M.D., M.A., Ph.D., 
Cambridge, The Rev. 0. Pickard, F.R.S. 

M.A., C.M.Z.S. 

1874. 

McLachlan, Robert, F.L.S. | Newton, Alfred, F.B.S. 

1875. 

Solater, Philip Lutley, M.A., Ph.D., F.B.S. 

1876. 

Etheridge, Prof. Robert, F.R.S. | Bcrggren, Dr. S. 

1877. 

Weld, Sir Frederick A., K.C.M.G. | Baird, Prof. Spencer F. 

Sharp, Dr. D. 

1878. 

Muller, Prof, Max, F.R.S. | Tenison-Woods, Rev. J. E., F.L.S. 

1880. 

The Most Noble the Marquis of Normanby, G.C.M.G. 

1888. 

Thomson, Sir Wm., F.R.S, I Carpenter, Dr. W. B,,C.B., F.R.S. 

Ellery, Robert L. J., F.R.S. 


ORDINARY MEMBERS. 

1880-81. 

I* life Members.] 

WELLINGTON PHILOSOPHICAL SOCIETY 
Allen, J, A. Masterton Ashcroft, G. 

Allen, F. Atkinson, A, S., Nelson 

Allen, G« Baillie, Hon. Oapt. W. D. H. 

Andrew, Rev. J. 0., Wairarapa Baird, J. D., O.E. 

Arnold, T. P. Baker, Arthur 
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Baker, G. A. 

Baker, Ebonezer 
Baker, J. E. 

Bftllance, Hon. John, M.H.B. 
Baunatyne, W. M. 

Barley man, John, New Plymouth 
Barraud, Noel 
Barron, G. C. N. 

Barton, Elliot L’Estrango 
Bate, A. T. 

Batkin, G. T. 

Beetbam, G., M.H.B. 

Beetham, W., sen., Hutt 
Bell, H. D. 

Bonzoni, 0. T. 

Berry, Wm. 

Best, E., Gisborne 
Betts, F. M., Wanganui 
Bidwell, G. R., Wuirarapa 
Binns, G. J. 

Birch, A. 8. 

Blackett, J., G.E. 

Blair, J. B. 

Blundell, Henry 
Bold, E. H., C.E., Napier 
Boor, Dr., Nelson 
Borlase, C. H., Wanganui 
Bothamley, A. T. 

Braithwaite, A., Hutt 
Braudon, A. de B., juu. 

Brett, Hon. Col. do Benzie J. 
Brower, H. M., Wanganui 
Brogdon, James 
Browne, Dominick 
Brown, J. 

Brown, W. B. E. 

Buchanan, John, F.L.8. 

Buchanan, T, 

Bull, Frederick 
Bull, James, Bangitikei 
Duller, W. L., C.M.G., D. So., F.B.S. 
Burgess, W. T. 

Borne, J. 

Byrne, J. W. 

Gaidars, Hugh, Wanganui 
CalUs, C. 

Carkeek, Morgan 
Oaxxuthera, John, M. Inst. G.E. 
Chapman, Martin 
Ohatfield, W. 0. 

Chaytor, Brian Tunstall 
Ghexrett, J. J. 

Oheenais, fiev. La Menont des 


Chudleigh, E. B, 

Clarke, Henry T. 

Olimie, Daniel, G.E. 

Colo, G. W«, L.B.O.P.E. 

Colenso, W., F.L.S., Napier 
Goloridge, John Newton, G.E. 

Collins, A. 8., Nelson 
Collins, Dr. H. E. C. 

Cook, J. R. W., Blenheim 
Cowie, G. 

Cox, 8. Herbert, F.G.8., F.C.8. 
Cutten, H. 

Crawford, J. 0., F.G.S. 

Crompton, W. M., New Plymouth 
Curl, S. M., M.D., Bangitikei 
Dakers, —, M.R.C.8. 

Daseut, Bev. A. 

Davies, George II. 

Deas, J. G., C.E. 

Dobson, A., C.E. 

Dransfiold, J. 

Drow, 8. H., Wanganui 
Drury, G. 

Duigan, J., Wanganui 
Edwards, — 

Edwin, R. A., Commandor, R.N. 
Evans, G. S. 

Fearuley, M., Nelson 
Ferord, B. A., Napier 
Field, II. C., Wanganui 
Field, E. P. 

Foilding, Hon. Col. Wm., London 
Fitzhcrbeit, H. 8. 

Fox, E. 

Fox, J. G. 

Fox, Hon. 8ir W., K.C.M.G. 

France, Charles, M.B.C.B.E. 

France, W. 

Frankland, F. W. 

Frasor, The Hon. Capt., F.R.G.8., 
Dunedin 
Fullor, T. E. 

Gaby, Herbert 
Gardner, W. A. 

George, J. R., C.E. 

Ger8e, J. I., Wanganui 
Gillespie, C. 

Gillon, Dr. G. Gore 
Gore, R. B. 

Gould, George, Christchurch 
Govotfc, R. H. 

Grace, The Hon. M. S«, M.D. 
Graham, C. C. 
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Gudgeon, Oapt., Napier 
Haloombe, W. F., Feilding 
Hall, George 
Hamilton, A. 

Hardy, C. J., B.A. 

Harris, J. Chantrey 
Harrison, 0. J. 

Hart, The Hon. .Robert 
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Hey wood, James B. 
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